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Large-scale generation with 
fi economy of fuel, operation, 
Bs maintenance, investment 


4 On this One Plece Construction 


---and get More 


STRENGTH H* STAMINA - ENDURANCE 


Yes, you can capitalize on this new pre- 
assembled yard pole combination—in more 
ways than one! 


You not only save the cost and trouble of 
assembly, but you get a stronger, tougher, 
longer-lasting unit as well. To be specific 
Test men screwed a ten-foot length of 
condyit into the upper hub — banged the 
combination around... twisted it 

wrenthed it back ond forth. Still it remained 
solid,. still the hubs stayed water-tight! 


As the enlarged photo reveals, steel clasps 
steel in an interlocking grip that defies 
destryction. The result is a tough, rugged, 
all-sfee! unit that takes terrific punishment 
— and still stays water-tight! 


This improved Murray preassembled meter 
socket and yard pole combination provides 
the unsurpassed protection of Murray fully 
magftetic circuit breakers. Approved by 
R.E.A,: listed by Underwriters’ Laboratories 
Construction is completely of steel, weather- 
proofed by zinc coating and baked-on 


melamine finish. Write for complete speci- 
fications. 


Seeing is believing! 
This exclusive 
Murray interlocking 
seam joins the meter 
socket to the breaker 
: box with a vise-like 
Take a close look at this pres ) interlocked seam grip of solid steel 
“ae igedane yet rage be ae A similar joint at the 
nn non? ‘ » break 2 top secures the 1°’ 
off. Made of tor lependab throughout 7 or 1'4" dia. hub. 


waterproof—the 


MANUFACTURING CORPORATION 


1250 ATLANTIC AVENUE + BROOKLYN 16, N. Y. 


Industry 





OF PERSONAL INTEREST 


EE! Convention 
Every one of us who has a stoke in 
the electric utility industry would like . 


to take in the EEI’s Atlantic City con- 

vention. Unfortunately, we can’t all 
make it. For those 
who must stay 
home and keep 
things humming 
Electrical World 
puts together oc 3 
oe VOL. 133 No. 23 CONTENTS June 5, 1950 
port which includes 


digests of major 
talks, and a sum Editorials ; ; ; ; 69 
mary of all thot m 
was accomplished News: The Electrical Week Washington Comment Technical Notes 
at the industry's 
most important meeting. Even if you 
can't see the sights and listen to the PHILIP SPORN PLANT 
speeches, you can get the gist of what 
happened in the next engineering Basic Concept Behind Philip Sporn Station 
issue of Electrical World. 


Sicchiens Wide veer wilt behets Heat Cycle for the Philip Sporn Plant 
EE! President Elmer L. Lindseth, 


Curtis E. Calder of Ebasco, Ralph J ag Generating System Employs Reheat, 
Cordiner of GE, James E. McCarthy ressurization, Gas Recirculation 

who is Dean of the College of Com : ici 

senha oe bhtus Gia Wee” thon Mechanical Features Boosts Efficiency 
dore of Southern California Edison Control of Units Centralized in Pairs 

W. E. Knox of Westinghouse Inter 

national, Charles E. Oakes of Pennsy! Simplicity is Key to Electrical Features 
vania Power and Light, W. E. Wood 


of Virginia Electric and Power, Fred Plant Construction Keyed to Economy 
A. Compton of Detroit Edison 


Leavitt of The National 


Published for 76 yeors for those engaged in the business of 
generating, transmitting, distributing or applying electric power 


By Philip Sporn 
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By T. T. Frankenberg 
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Kent 
Association 


serena eer ccet 


of Soil Conservation Districts, H. W ; Departments 


Voorhees of the New Jersey Farm 
Bureau, George H. Love of Pittsburgh How To 
Consolidation Coal Co, Walter Geist 
of Allis-Chalmers, and G. W. Evans 
of Kansas Gas and Electric Co 3ooks 

These men, as you know, cll hold index of Advertisers 
positions of top responsibility Letters 168 

President Lindseth, from his count 
less contacts with business leaders in 
all fields, will discuss the state of the 
industry 

What the others have to say will 
cover the course of the industry's most RALPH H FLYNN, Publisher FISCHER BLACK, Editor DANIEL T BRAYMER, Moncging Editor 
urgent problems. Professor McCarthy 


ARCHER E KNOWLTON Senior Associate Editor LOIS A STEWART Assistant News Editor 

aa pa cee FRANK R INNES Associate Editor JOSEPH A ROBINSON Pocitic Coast Eéiter 

ROBERT C BLATT. Associate Editor HOWARD S KNOWLTON .... New Englend Editer 

endangered by those who would hove W B WHICHARD Associate Editer EDWARD ALLEN... Midwestern Editer 

us believe that America is composed RUE M SHOOP Assistont Editor EARL CARVER ; . Att Editer 

of groups with diametrically opposed FRANCIS J KOVALCIK Assistont Editor BERLON C COOPER Lighting Consultent 

interests. We are all dependent upon KENNETH K KOST ... Mews Editor GEORGE B BRYANT, JR. Mgr Washington Bureeu 
each other, and free enterprise is our RONALD D ROSS Washington Correspondent 

greatest force for unity. 
In brief, the subjects of 
concern to oll of 


mitegpSircante coca 


Manufacturers ond Markets 
New Electrical Construction 
~atalogs and Bulletins 


Engineering Reference Sheets 
Load Building 

New Equipment 

News About People 
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the hi WORLD NEWS BUREAU, Russell F Anderson, Editor; London, Paris, Frankfurt, Moscow, Tokyo, 
— prOuEry Bombay, Melbourne, Rio de Janeiro, Buenos Aires * DOMESTIC NEWS BUREAU, Atlante, Chicago, 
investigated by the men best qualified Cleveland, Detroit, Son Francisco, Houston. Correspondents in 43 principal cities * ECONOMICS 
We'll give you a careful report, in the DEPARTMENT, Dexter M Keezer, Director; William F Butler, Sanford S Parker, Robert P Ulin 
June 19 issue of Electrical World. 
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ARMORTITE CABLE 


.»-for proved security in underground circuits 


It makes no difference what type of ground you bury 
Hazard Armortite Cable in. For, although it is low 
in cost, light in weight and requires no expensive 
ducts, Armortite has built-in protection for long life 
in any type of location. 


Moisture-proof Hazard Watertite Submarine insula- 
tion safeguards the conductors electrically ...Oko- 
bestoprene Tape over the insulation (instead of braid) 
makes a tight seal, which prevents wicking-in of 
moisture, protects against chemical action and assures 
permanent circuit identification. Finally, tough 
leather-like Armortite tapes, a special plastic sealing 
compound and saturated jute coverings give addi- 
tional protection against moisture, mechanical dam- 
age and other potential enemies of cable that is 
buried direct in the soil. Extremely high impact re- 


sistance is one of the outstanding characteristics of 
Hazard Armortite Cable. 


Armortite Cable has been setting records for long, 
trouble-free service for over twenty years. This spe- 
cially developed underground cable is also extremely 
easy to handle, splice and terminate, offering im- 
portant installation economies. Consider all the 
money-saving features of Armortite before you install 
underground circuits. For complete information, 
write to Hazard Insulated Wire Works, Division of 
The Okonite Company, Wilkes-Barre, Pa. 


RECOMMENDED FOR: 


AIRPORT UGHTING «+ OPEN AIR THEATRE LIGHTING 
STREET LIGHTING «+ ATHLETIC FIELD LIGHTING 


HIGHWAY LUGHTING «© POWER FEEDERS BETWEEN 
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AT ALL POINTS...’“VIA GRAYBAR” 





Reliable Connectors, Splices 


| Graybar can supply everything your linemen need 
| for connecting all types of lines securely. Two of 


me the high-quality Reliable items we distribute are: 
‘oy es (1) Solderless connectors — accurately cold headed. 
oo a All parts are at least 98% copper, have no sharp 
corners, and have torque, compression, and reuse 
factors far above ordinary connectors. (2) Auto- 
a matic splices and deadends for copper, ACSR, or 
a steel strand — now filled with non-corrosive grease 
Ea and packed to stay in perfect condition. 


i ‘3 O-B INSULATORS 


In these days of overloaded distribution systenas, 
no line is stronger than its insulators. Graybar 
sopplies superior-quality Ohio Brass insulators in 
strain, pin, and suspension types. 





ONE SOURCE FOR ALL 


For both transmission and distribution lines, Gray- 
bar has everything “from the bottom of the hole 
to the top of the pole”! By ordering all your pole- 
line needs from this single source, you save time 
and paper-work expense. You get the leading lines 
of poles, crossarms, insulators, hardware, strand, 
line trucks and tools. And you get them the quickest 
way possible — delivered wherever you specify. 


Men who know your needs 


When you call on Graybar, for supplies or for 
information, you can expect us to meet your needs 
both promptly and accurately. That's because 
Graybar has been familiar with your needs ever 
since the first lines went up. You're welcome to the 
help of the near-by Graybar Outside Construction 
Specialist in planning’any pole-line or under- 
ground project. Graybar Electric Company, 
Inc. Executive offices: Graybar Building, 

New York 17, N. Y. 5018 
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For Built-in Accuracy... 


SMALL REGULEX GENERATOR, rated 
only 5 kw, holds constant output 
voltage on this huge 115,000 kw Allis- 
Chalmers steam turbine generator unit. 
In addition to regulating voltage, Reg- 
ulex control eliminates the pilot exciter 
on large generators — supplies full ex- 
citation on smaller machines. 

The Regulex generator is a d-c ma- 
chine with a control field. A minute 
change in current to this control field 
will produce a large change in output 
voltage. This characteristic provides a 
rotating regulator that controls the out- 
put of large generators, 

Regulex voltage regulation assures 
accurate, constant voltage output on 
synchronous generators and condensers. 


Check these advantages: 


1. Performance characteristics can be 
depended upon because they are built- 
in... not the result of fine adjustment. 


2. No special training of maintenance 
personnel is required because construc- 
tion is similar to a standard exciter, 


Outages are reduced by eliminating 
wearing parts, simplifying controls. 


4. Regulator action is practically in- 
stantaneous, assuring good power sys- 
tem stability over a wider range of sys- 
ten fault conditions. 


5. Voltagecontrol issmoothand reliable, 


6. Large amplification improves re- 
sponse by strong field forcing. 


AS A VOLTAGE REGULATOR, REGULEX CONTROL HAS TWO PARTS 


1. Regulex Exciter 


tor-generator set. It is similar in design and 


SsuPf lied as a mo- 


appearance to a conventional exciter, mounted 
on a common base with a standard induction 
motor drive. Design is compact -- simplify- 


ing installation and circuit connections 


2. Regulex 
Control 
Cubicle 


-a metal 
enclosure that 
houses the 
control circuit 
components, 
none of which 
have moving 
parts, require 


maintenance 


Regulex and Synchro-Operctor are Allis-Chalmers trademarks. 


LLIS-CHALMERS<° 


TD pr ee 


Pian: 


ape” 


HOW REGULEX VOLTAGE 
CONTROL WORKS 


8 Gebotial 


CLCNe® wet 
rr) { 
AN 


Potential transformers energized from gener- 
ator terminals feed a-c line voltage into the 
Regulex control cubicle where the discrimi- 
nator circuits convert and amplify this volt- 
age to a d-c signal of correct magnitude and 
polarity. TI ignal is then applied to th 
Regulex exciter control held. It is further 
amplified by the Regalex exciter to maintain 
correct ¢ itatic constant generator ter- 
minal vol 


Normal installations ploy a standard 


self excit lin excit t} hunt field of 
which ne ! ries with the Regu- 
* armature Output 

ts from the main ex- 

required to maintain 

This arrangement gives 

r and generator field 

generator termi- 

on also as- 


c excitat 


ne how Regulex control 
can be apy lied for voltage regulation 
on your job, call your nearby A-C rep- 
resentative or write direct A. 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


MB 


BS calla a A See 


SYNCHRO-OPERATOR 
— Automatically syn- 
chronizes alternating 
current generators, tie 
lines, synchronous con- 
densers, etc. 


D.C. POSITIONER -— 
Operates from power 
plant d-c bus, used 
for remote indication, 
control, order tele- 
graph, etc. 


ROCKING CONTACT 
REGULATORS — These 
deperdoble units are 
used where features 
of mechanical type 
regulators are desired. 
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FIRST IN 
ALUMINUM 





FIRST IN 


In developing ACSR, “unfinished busi- 
ness” is good. Part of ours concerns 
ultra-high voltage transmission, pointing 
toward the day when it may be neces- 
sary to transport bigger blocks of elec- 
trical energy. 

Delivering power at those voltages 
may demand bigger conductors than 
have ever been used commercially, And 
bigger conductors introduce new prob- 


lems of installation. Alcoa has been 


= Untinished business 


working on this particular unfinished 
business for 30 years, anticipating the 
day when power companies will operate 
lines at voltages never before commer- 
cially practical. 

Problems of the future or problems 
of today—we want to help with both. 
We've been helping with them since 
1888. ALUMINUM CoMPANY OF AMERICA, 
1924F Gulf Building, Pittsburgh 19, 
Pennsylvania. 


TYPICAL: Alcoa supplied approximately 
five miles of “expanded ACSR" in two 
sizes for the Tidd 500-kv Test Project 
sponsored by American Gas and Electric 
Service Corporation at Brilliant, Ohio. 
Smaller of the two cables is 1.65 inches; 
the lorger, two inches in diameter. 
Jointing compressor in operation on 
2-inch diameter ‘expanded ACSR"’. 


[PCS 
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Enierged section of ial, weer e 
untreated cotton cl: vied . * 
im the monvfocture of G-E © 

Ne 1799 vornished-combri< ee 
meuiotion Nete large holes 

thet assure moximem vor- 

mith absorption needed for 

tep inevleting efficiency 


cs < 

That's right, in the manufacture of Gen 
ef! Electric No. 1799 varnished-cambri 
igpulation, only a selected, untreated cot 
tam cloth is used. Woven to exacting 
G@neral Electric standards, it absorbs 
ea@@ retains a greater amount of our own 
ta@gh, flexible varnish than ordinary 
cl@th. The result — after carefully con 
teilled baking processes — is an insula 
ti@m high in 
ba@iniy resistant to extremes of operating 
temiperature, and uniform in th 
afd strength 

Even though subjected to continued 
hth conductor temperatures, General 
Sets: varnished-cambric remains com 
pletely phabk 

Bn one test, a cable insul 
1799 varnished-car 
4@ hours in an 
bent ’ 
wit! 

1) 1 
ae in tl 
BRAIDED 
cult. Y 
dry ' 
agparat power 
INTERLOCKED-ARMO 
tributior 
This calle 
specdy inst 
LEADED 
wiring in: 

For nf } 
complete line f G-t 
cables, check box (A) 
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Four G-E Products Improve 
Plant and Residential Wiring Systems 


New Switch Box 
Has Five Big Features 


Featuring a redesigned side-plate locking 
arrangement, this new General Electric 
switch box simplifies both the installa- 
thon and ganging of boxes on any job 

New side-plate wedging action locks 
ates securely in position. Box sides 
cannot be dislodged by hammer blows 
while the box is being mounted or dur 
ing scribing for lath cut-outs 

In addition to side-plate nail holes for 
easy gang mounting, a set of nail-through 
holes allows speedy mounting of entire 
box direct to studding. Merely drive 
home two 10d nails and you're ready to 
wire. There's no disassembly of sice sec- 

no interference with knockouts 
clearance problems on any stand 


side-pl 


trons 


contact points instead of three 

rocking or tilting of box during 

1. Special side pry-outs pro 

t-of-the-ordinary installations 

its are easily removable with a 
twist of a screwdriver blade 

single-screw ear for faster ad 

vides an added feature. A 


ears gives increased 


Section K10-627 


Construction Materials Department General Electric Company Bridgeport 2, Connecticut 


| 

| 

| 

| Varnished-cambric Cables 
| New Switch Box 

| New Grounding Outlet 

| Heavy-duty Switches 

| 

| 
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Time-deloy Fuses City 


-GENERAL 


Name 
Company 


Addrews 


Tithe 


Zone State 


ELECTRIC- 


G-E Devices Keep Pace 
With Increased Loads oot 


General Electric offers you up-to-the 
minute wiring devices for circuits that 
supply current to motors, appliances, and 
motor-driven tools. 

Heavy-Duty Switches 
Smooth, reliable control of 125- or 250 
volt circuits presents no problems when 
you use the new General Electric heavy 
duty switch. Designed for 20- and 30 
ampere operation, these T-rated, specifi 
cation grade units offer new improve 
ments for faster, easier installations 

The switch is completely enclosed in a 
plastic housing for total protection from 
foreign particles during installation op 
erations and is of shallow construction to 
provide ample wiring space in standard 
switch boxes 

Back wired pressure terminals on the 
switch eliminate necessity of looping 
wires. Wires go in straight and are held 
firmly in place by pressure connectors 

For further information on General 
Electric's complete line of long-lived, 
heavy-duty switches, check box (D) 


New Grounding Outlets 


New grounding out 
lets and plugs meet 
the need for de 
vices to conform to 
NEC or other ap 
plicable codes re 
grounding 
of portable electri 

cal equipment. The 

outlet will accom 

modate any two 

prong standard par 

allel-blade plug cap 

and will also take 

grounding cap. It 

sy installation and 

ding terminals so that 

be carried easily from 
Pressure terminals 

» wires for casy wiring. 

ind contacts are also con 
vasher-type plaster ears. Check 


rt further information. 


Qu ck-change Fuses 


id General Electric 


real time savers 


quiring 


time-delay 
Available in 
rule and knife blade types, they 
easily renewable 


ott 
Simply unscrew cap 

insert new, self-aligning link and 
replace cap. G-E time-delay fuses give 
quick positive protection against danger 
ous overloads — yet limited transient 
overloads won't cause unnecessary 
“blows”. Check box (E) for information 
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TYPICAL SPECIFICATION. Deposit clear ice up 

to one inch thickness on all oe of a three pole ae 2 i 

the bearings and operating mechanism which must heave ' ; 

two guide pletes (A) on the vertical pipe. Both open ; SUBSTATIONS 
and closed positions to be covered with ice formed by 

pre-cooled fine spray, violently blown about to simulate 

natural conditions. Test chember to be cooled from 34°F. 

to a level of 25°F. over a period of four hours, apply- | 

ing spray before and continuously through cooling period. OR hg ‘ ' ) OPEN OR ENCLOSE 


OPERATION. After maintaining 25°F. overnight, . r 
one operetor, with a head’ ae opened a frozen- } » Ree 
closed three pole, 15 KV, Type -49 switch, and then : _ - } a 

closed an identical frozen-open switch. At some places / aie led , A ee 
ice reached 1'." thickness. In the closing operation, e 

good metal to metal contact was made. Outside ambient 

was about 32°F. 


] 
KIRK INTERLOCK 
SYSTEMS 


AUTOMATIC 


REQUIREMENTS MET. Both switches opereted oa . c 
to full open and closed position. R&IE switch design EQUIPMENT 
' anticipated the problem, and here's why. (1) 
} Generous proportion of clearance areas, — a-blade 
crank and frame, b—insulator crank and base; 2-Min- 
imum ice to shear; 3~ No parts in compression; 4- 
re ontoan : ~ Maximum operating leverage, 
6 -— Hi-Pressure blade rotating contacts; 7~No ex- : 
posed hinge pins; and, 8 - Sealed Pressure Contact ah dale ed heb 
Hinge. Maximum effort applied to cranks (12), (16), 
clevis joints (1c), bearing (4) and handle plete (1d). 


RAILWAY and INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. AS DAL 3112S 
AFFILIATED WITH THE §-T-£ CIRCUIT BREAKER co., PHILADELPHIA, PA 
IN CANADA — EASTERN POWER DEVICES LIMITED, TORONTO 


You get all these features in 


THESE WERE EDWARD FIRSTS! 


IMPACTOR HANDWHEEL 
Maximum closing torque in 
minimum space. An all time high 
in valve design. 


EVALTHRUST” YOKE 
BUSHING porentea 


ball bearing construction 


for easy valve 
operation. 


CLOSURE INDICATORS 
Ne guessing if vaive is 
tightly closed for 

either regular operation 
or for special tests. 


LOW PRESSURE-LOSS 
BODY CONTOURS 


Both globe and angle bodies 

- we let maximum flow through. 
Pioneered by Edward. 

Copied but never bettered. 


THREE-POINT GUIDING 


Streamlined, cored ovt 

gvide ribs, integral with 
body, keeps disk in alignment. 
rovs stem guiding 

eliminated. 


SELF-CENTERING DISK 
THROTTLING LIP 


Aveids jemming or cocking, 
} assures tight secting, 
prevents wire-drawing. 


"Registered trade names of Edward Valves, Inc. 


FREE FLOATING 
TUBULAR DISK-PISTON 


Quicker opening, surer 
closing, flow tested for 
less pressure loss. 


EQUALIZER 

Original design. Gives higher, 
surer piston lift, 

lowers pressure loss, 
eliminates wear-producing 
vibration. 


EDWARD PRESSURE-SEAL 
DESIGN First pres- 


sure-seal non-return 

valves were built by Edward. 
Pressure-sealing parts do not 
gvide floating disk-piston, 
insuring a permanent seal. 


INTEX” INTEGRAL SEATS 

Hard facing applied 

directly to valve body 

# completely eliminates 
pace possibility of leaks 
a 
' 


These are also Edward Firsts! 


Evalized” plating of valve parts for wear and 


corrosion resistance . . .. Patented welded- 
bonnet Univalves* . . . Iimpactor* handles for 
small valves . . . Seat located guide ribs in gate 
valves . . . No-bonnet instrument valve con- 
struction . . . Intex* Stellited welded-in seats 
. . » Hour-glass type disk-piston . . . EValpak* 
packing . . . Separated feedline stop-check 
valves . . . Screwed and welded flanges for 
forged steel valves . . . Swing bolt retaining 
washer construction, and 

Patented interchangeability of Stop, Check 
and Non-Return Valves ... Greatest pos- 
sible vaive fiexibility for your pliant! 
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Edward Non-Return Valves 


ia 


DON'T SETTLE 
FOR LESS/ 


No valve is more important in your boiler plant than 
your non-return valve. 

From it, you expect quick, sure operction in on 
emergency. Low pressure loss is important, too. 

Next time you buy non-return valves, toke time to be 
wre. Go into design feotures carefully. 

Also, look ot octual service records. 


if you do, you'll find that Edward is the most 
copied valve in the field. You'll find that literally 
dozens of features that were Edward “firsts” are 
now industry standards. More important, you'll find 
there are still many patented features still exclusive 
with Edward. 

You'll also find that Edward has built more high- 
pressure high-temperature non-return valves than ony 
other monufacturer . . . ond has been building them 
for more years, piling up unmatched operating records. 

Don't discount experience. Look to Edward for the 
best ond the first in non-return valves for pressures 
from 150 to 2500 Ib sp. 


deisel Uatein, Ne. 


Subsidiory of ROCKWELL MANUFACTURING ramen ey 


RAST CHICAGO, INDIANA 


ASK FOR THESE CATALOGS « You should hove Edword Catologs 
12-8 ond 12-H, covering non-return valves ond pressure-seal bonnet 
volves in your file Also, we'll send you a list of typicol Edward 
non-return volve installations to show what good compony 

you'll be keeping if you specify Edword. 


pressure-seel nen 


Aa aA BeBe ee eee ee 


Edward Velves, inc. 
1550 West 145th Street, East Chicago, indians 


Please send me Catalogs 12-8 and 12-H and the Edword 
non-return valve installation list. 


See 
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INDUSTRIAL BRUSH ELECTRO-PLATING 


is a low-cost, efficient and practical method of 


applying permanent pure silver* deposits on 
electrical equipment. 


Egonomy: This original Brush Plating process applies the 
fines! plating possible. Electrodeposits are applied only 
where the applicator is used. Plating costs can be reduced 
afd placed under complete control. 


Availability: The efficient power unit and solutions are al- 
we@ys ready for instant use — anywhere. Use it on equip- 
ment ‘in place’ or during manufacture — No service 
interruptions. 


Simplicity: An average worker will learn the correct meth 
od of use in less than thirty minutes 


"The eclertrodeposits of this process ore 99.9% plus, pure silver. 


Brush Electroplating permits rehabilitation of 
obsolete equipment 


insures positive protection to strategic metals 
eliminates destructive oxidation 

pure silver gives greater electrical conductivity 
helps prevent loss of power 


gives longer and more satisfactory perform- 
ance to present electrical equipment 


approved and used extensively by United States 
Army and Navy — Industrial plants and most 
Power Companies 


“Also applicable for other metals, etc 


NEW LOW group price for complete outfit 
for use a vsirated, only $215.00, 

t hicago. Brushes are made of Nylon 
tes and are unaffected by normal plat 

ng solutions. The above installation is all 
» need for th modern electroplating 


rocess 


AJAX-CONSOLIDATED COMPANY 


Service to Utilities . . . Industry and Railroads 


4621 WEST 20TH STREET ° ° 


. ° CHICAGO 50, ILLINOIS 
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YOU WOULDN'T BUY A WATCH 
THIS WAY... 


Correct Lubrication is a lot more than just drops of oil 
and dabs of grease. 


It's knowledge of your machines and their exact lubri- 
cation needs. It’s the right lubricant, applied the right way. 
It's engineering service that helps you create one unified 
lubrication program throughout your plant. 


With Socony-Vacuum, you get... 


1. A study of all your machine lubrication requirements. 
2. Recommendations of the right lubricants. 


3. Engineering counsel on special problems. S0CO NY-VACUU PA 
4. Help on reclamation, storage, handling of lubricants. 

5. Continued cooperation with Plant Personnel. (hued 3 aA b hon 

6. Reports on progress and results. VUICTHOAL 

Call your Socony-Vacuum Representative today! Get this 


program started in your plant...to assure more continuous WORLD'S GREATEST LUBRICATION KNOWLEDGE 
production, lower maintenance costs. AND ENGINEERING SERVICE 


SOCONY-VACUUM OIL COMPANY, INC., end Affilictes: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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you can 6 SURE.. i irs 
Westi nghouse 


/\ WAYS 
TARTS 
RR 


..with the type ASR Synchronizing Relay 


Getting the motor started right every time— 
and providing complete protection at all 
tumes are the basic functions of the new 
Westinghouse SLIPSYN Synchronous Motor 
Control, 

Heart of the new SLIPSYN is the amazing 
Type ASR synchronizing relay. Characterized 
by its extremely simple, sturdy and reliable 
design, this new relay is especially suited for 
heavy industrial service. 

The ASR not only applies the field at the 
proper speed, but also at a favorable rotor 
position for best synchronizing performance. 
It is easily adjusted on the job for best oper- 


ating conditions under actual load. 


* Il rade Mart 


SLIPSYN is the name applied to the com- 
plete line of Westinghouse Synchronous 
Motor Control. Standard types are available 
for operating and protecting all types of syn- 
chronous motor drives. Find out all the ad- 
vantages of SLIPSYN controls now. Call your 
nearest Westinghouse office or write for 
Booklet B-4379. Westinghouse Electric Cor- 


poration, P. O. Box 868, Pittsburgh 30, Pa. 
1.21588 
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...IN THE PLANNING STAGE.-- 


Specify SIMPLEX-ANHYDROPRENE CABLES 


When planning transmission and distribution systems for installation in 
conduit, in underground ducts, or in open air raceways in buildings, you'll take a 
big step toward low-cost operation by specifying Simplex-Anhydroprene Cables. 
Their simple construction, stable electrical and physical properties, and versatility 
provide many advantages profitably realized in low purchase cost, low installation 
and maintenance costs and long service life. ...Some of these cost-cutters are 
included in the checklist below. But even they are only a few of many available 
to you when you install Anhydroprene Cables. For the complete Anhydroprene 
story, plus specification data, drop us a card today for Bulletin 115. (Fill out and 
mail the coupon below.) 


Light Weight 

Small Diameter 

No Braids to Rot 

Flexibility at Low Temperatures 

Abrasion Resistance 

Low Water Absorption 

Protection against Oils, Heat, Sunlight and Flame 
Resistance to Acids, Alkalies and Corrosive Chemicals 
Easy Jointing and Tapping 

Elimination of Duct Lubricants 

No Potheads Needed at Terminations 


Simplex-Anhydroprene Cables are recommended for plant and shop wiring, 
for instrument wiring, for use as underground primaries and secondaries, trans- 
former leads and pole line risers, and in signal and control circuits. 


SIMPLEX WIRE @ CABLE CO 
79 SIDNEY ST.. CAMBRIDGE 39. MASS 


GENTLEMEN: PLEASE SEND BULLETIN 115 TO 


SIMPLEX | ae ~ 


FIRM 


WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Mass. 1°" 
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glectric Hea, 


think ot Hoskins Chromel’ 


i eds a good look inside almost any electric 


furnace and you'll see the good and glowing 
reason behind your growing industrial heaung 
load. Durable heating units made of Hoskins 
Chrome! resistance alloy. Durable Chrome! heat 
ing units that have consistently backed up your 
power sales efforts with dependable, trouble 
tree, long-life performance on countless different 
applications For Chromel, you know is the 
original nickel-chromium alloy that first made 
electrical heating practical. It's highly resistant 
to oxidation because, in use, it quickly forms a 
thin, dense oxide skin” that doesn't readily 
flake off with the expansion and contraction 
caused by intermittent heat 1g and cooling In 
stead, this tight protective coating adheres 


strongly to the basic metal and effectively pre 


vents continued destructive oxidation. In ad- 
dition to its extreme durability, Chromel 
possesses excellent clectrical resistance charac- 
teristics, too. It maintains close-to-constant “hot” 
resistance between 700 and 2000° F., delivers 
full rated power throughout its long and useful 
life. These are the good basic reasons why 
Hoskins Chromel has been used consistently 
and with complete confidence for over 40 years 
by nearly every manufacturer of industrial, com- 
mercial and household electrical heating devices 
They're good points, too, for you to remember 
whenever you're called in on an electrical heating 
applicanon. For, when you recommend heating 
elements made of Hoskins Chromel, vou can 
assure your customers of the continuity of service 


they need and want 


Our Catalog M-' contains helpful information for your Load Building Department... want a copy? 


NE Ww ORK +. 


Weer past Represent 


in Conads Walker 


CLEVELAND . 


Prod 


MANUFACTURING COMPANY 


4445 LAWTON AVE 


e DeTrReOit 8, MICHIGAN 


CHICAGO 
nm Seottie, San Francisco, los Angeles 


wets, itd Wolkterville, Onterie 


chel-chromium resistance alloy that first made electrical heating practical 
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‘preferred’ starter 


BULLETIN 709 
Solenoid Starter 


The world’s simplest and 
most popular magnetic 


across-the-line starter 


The dominant position of Allen-Bradley solenoid 
motor controls among machinery builders, 
plant engineers, and electrical contractors, has 
been revealed in repeated market surveys 
during the post 10 yeors. 

These strong preferences . for Allen- 
Bradley starters . . . are due primarily to the 
four unique design features tabulated on this 
page 

Allen-Bradley starters rank first, year after 
year, among machine tool manufacturers . . 
the most exacting control market in the world 

. because Allen-Bradley continually pioneers 
in control design and performance. 

Let us send you a handy, condensed catalog 
of the Allen-Bradley line. If you are a manv- 
facturer of motorized machines, you will find 
this new catalog a convenient reference man- 
val on motor controls and related accessories. 


It's so simple 

It’s so trouble free 
It’s so easy to install 
It’s so dependable 


Only one moving part 


Sag ype 
w 


No contact 


*. 
\ AD) 


~~ 


So simple—because trouble making 
ports have been reduced to a mini- 
mum. No pins, no pivots, no bearings, 
no linkages to corrode and stick. 


maintenance 


So trouble free—because the double 
break, silver alloy contacts never 
need filing, cleaning, or dressing. 
Install Allen-Bradley starters—and 
forget them. 


Easy to install 


nz 
rr. 


So convenient to install—becoause of 
ample wiring space, white cabinet 
interiors, acce:sible terminals, and 
plenty of convenient knockouts. 


Full line of enclosures— 


S< 


\\° 


SOLENOID MOTOR CONTROL 


So dependable—because these switches 
can be supplied in exoctly the types 
of enclosures for full protection from 


dust, fumes, or moisture 


Quality 





PSRANGE OF TEN BILLION TO Oj}: 


WITH THIS CAPACITANCE TEST BRIDGE 


fee as an improvement on the popular 
Types 740-B and 740-BG Capacitance Test 
Bridges, this new G-R Type 1611-A Bridge is an 
important advance in increased accuracy, s¢ MSitivity 
and convenience in operation 

This bridge measures capacitance from 1 pyf to 
11,000uf with an accuracy of + % 4 


t ] pul 
over the entire range 


Among its many features are 


@ CAPACITANCE & DISSIPATION-FACTOR DIALS direct-reading 
through a single window dials aporoximately logarithmic 
@ UNIQUE ZERO-COMPENSATING CIRCINT requiring no zero 
corrections for accurate determinations of capacitance and dis 
sipation factor even at lowest bridge value 
MIGH SENSITIVITY .. . capacitances between 100 and 


11,000 yf 
can be balanced to a preci 


1on of at least 0 I 
EXCELLENT DISSIPATION-FACTOR ACCURACY of + (2°, of dial 
reading plus 005°; dissipation factor 
OO (at © cycles 


WAPROVED DETECTION CIRCUIT with single-stage araplifier and 
electron-ray tube as visual null indicator 
be very sefisitive at or near balan 


over entire range of O to 


circuit designed to 
e and insensitive off balance 


@ POLARIZING VOLTAGE CAN BE USED for external connection up 


to $00 volts dc. One terminal grounded so that a-c operated 
power supply with grounded output can be used 


@ UNIFORM POWER DELIVERED TO BRIDGE... four separate sources 


of proper impedance and voltage, each providing maximum safe 


power to bridge, automatically selected by multiplier ratio switch 
@ ADJUSTABLE LIGHT SHIELDING by means of slotted cylindrical 


light shield around indicator cube adjustable for different 
external light ndition 


This new bridge is very useful in che power in- 
dustry for measurements of dissipation factor on 
tushings and insulators and electrical insulation 
For the measurement of dissipation factor and di 
electric constant of both solid and liquid dielectric 
materials in chemical and plastic laboratory this 


bridge provides a highly accurate, sensitive and 
convenient tool 


TYPE 1611-A CAPACITANCE TEST BRIDGE . . $395.00 


ea Db ices 


90 West St., New York 6 
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In the Control 


You'll find Bailey Controls at work 
helping operators to maintain top 


performance in terms of: 
Efficiency—Most power per fuel-dollar 
Reliability — Highest availability of unit 
Safety — Least risk to personnel and 
equipment 
Bailey Controls can give unusually 
effective assistance to your operators too; 


because Bailey offers: 


1. A complete line of fully co-ordinated 
metering and control equipment for 


all sizes and types of boiler units. 


. An experienced engineering service 
with a background of more knowledge 
and experience in steam plant opera- 
tion than any other manufacturer of 


instruments and controls can offer. 


Prompt and capable service with a 
minimum of travel time and expense. 
Bailey Sales-Service Engineers live in or 


near all major industrial communities. 


Ask your local Bailey Engineer to 
arrange a visit to a nearby Bailey instal- 
lation. We are proud to stand on our 


record: “More Power To You”. A-nto 


COMBUSTION » PRESSURE 
FEED WATER + LIQUID LEVEL 


rate has EP yo) Pee. TEMPERATURE * FEED PUMPS 
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Room at... 


You'll tind 
These BAILEY CONTROLS 


Combustion Hot Well Level 


Feed Water Heater Levels 
Superheat SteamTemperature Condensate flow ' 
Reheat Steam Temperature Water Treatment 
Deaerator Level Pump Recirculation 


BAILEY METER COMPANY 


1060 IVANHOE ROAD - CLEVELAND 10, OHIO 
BAILEY METER COMPANY LIMITED + MONTREAL, CANADA 
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When 
these tubes go in, 


they're in to stay! 


CHASE 
ANTIMONIAL 
ADMIRALTY 


(a patented alloy) 


Here's the reason why Chase 
Antimonial Admiralty stays on 


the job year after year 


Admiralty with an 
antimonial content of less 
than .007% (the minimum 
set forth in Chase Patent No. 
2,061,921) cannot be depended 
on to guard against incifi- 
canon under all conditions 
Over a wide range of 
applications, protection calls 
for a minimum of .015% 
And Chase boosts the nominal 
content to .035%...to make 
doubly sure that despite normal 

ercial variations every 

be contains af least ’o 

This time-tested Antimonial 
Admiralty is Chase-patenced 


Get the facts today 


Cadguaens fot 
BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENMNECOTT COPPER CORPORATION 


THIS |S THE CHASE NETWORK handiest way te buy brass 
Pte ta bet AL ee Lee ee ee ee wCinmal Sekt) me ee bee ke | DETROIT HOUSTON MDIAMAPOL'S HANSAS CITY MO LOS ANGELES MiLWwauatt 
erry ee ta ete 8) ee ee ee ee a a ST (LOUIS SAM FRANCISCO SEATTLE waTtaeuRy 
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Recently installed 
12,000 KVA Furnace 
Transformer 
raises total of 


PENYSYLVAMIA 
FURNACE 
TRANSFORMERS 


4 . 
Cooled. High Voltage, 


12,000 Volts. Low Vol ; . to 

tage ranges from 375 . 

down to 200 Volts, or E ' m 
full capacity. Maxi v 

mum Low Voltage line m4 

current — 34,600 Am a | ] | 
peres. High Voltage << we 

brought out with six : P 

bushings for star con et y ] 
nection to obtain a . . 

lower range of low | 
voltages. 


Interior of tank 
arene serene When this 12,000 Kva Furnace 


ment of copper ° ¢ 
water cooling tubes. Transformer was put into service, 
it brought the total installed Kva 
& ' of Pennsylvania Furnace Trans- 


formers to over 1!4 million Kva. 


> 
i 
Low Voltage side. Note 


arrangement of bus 
bars 


12,000 Kva Furnace 
Transformer, 3 Phase, 


1 
| 
l 
| 
| 
| 
l 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 


High Voltage side. 


Pennsylvania's 3 The successful operation of Penn- 
Phase straight line 


tap changer mount sylvania Furnace Transformers 
ed above core and - atin $ . 
Be eaets cee ten and their industry-wide acceptance 
quickly and easily indicate that Pennsylvania engi- 
inspected and main . 
tained through neers fully understand the problems 
+ cover manholes. . ‘ 
of electric furnaces and their rela- 


tion to furnace transformers. 


TRANSFORMER COMPANY 
CANONSBURG, PENNA. + Greater Pittsburgh District 
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Four BAW Radiont Boilers of this design will serve the new Philip 
Sporn Plant of American Gos ond Electric System. Roted steam 
capacity is 930,000 Ib. per hr. each, at 2000 psi-i050 F, with 
reheat to 1000 F. Design pressure is 2300 psi. Furnaces are de- 
signed to operate under pressure, me 

without induced droft. 
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First of its kind, the new Philip Sporn 
Plant of American Gas and Electric 
System has the lowest station heat-rate 
in steam-electric generating history. 
Utilizing reheat and the highest pres- 
sure-temperature combination ever em- 
ployed throughout an entire central 
station, its four B&W Radiant Boilers 
will supply all the steam required for 
600,000 new kw. of electric-generating 
capacity. 


Setting records in power generating 
efficiency is an old story with American 


li a ala 
alten 
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ANEW Milestone 


IN EFFICIENT POWER GENERATION 


Gas and Electric. And helping to set 
them, through cooperation with this 
utility's far-sighted and courageous man- 
agement, is an old story with B&W. 


As the search continues for still more 
and better ways to keep power costs 
down, B&W will continue, in coopera- 
tion with power companies, to apply 
the advanced thinking and research that 
have produced so many other notable 
milestones in the steady advance toward 
today’s highly 
power generation. 


efficient, economical 


BABCOCK 
did) ¢ 


pte cna 
aie 





be age ft big! 


Here's a new insulating varnish that’s packed with 
performance characteristics that really pay off! 
For here's a varnish that soaks deep into coil 
windings... bakes throughout to form a tightly 
bonded mass... yet stays flexible on leads! 


Yes, Irvington’s new * 123 varnish does just 
that — lets you twist and bend coil leads after 
baking, without danger of cracking varnish, without 
risk of breaking tiny wires! Cuts spoilage, simplifies 
assembly, helps assure uniformly high quality 


for your product! 


You'll find *123 varnish ideal for transformer 
coils, solenoids, all windings where leads must 
remain flexible after varnishing and baking. For 
full details, test results, samples . . . write today. 


we 


~ 
L 00m <P « AY COR 


for Insulation Leadership 


DR VENGTON, °°! 1501t0e conan 
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Continued advoncements in the design 
and construction of LimiTorque Veolve 
Controls olwoys keeps them abreast 
with the latest developments in valve 
manufacture. 


LimiTerque opens end closes volves of 
oll mokes and types up to 96” diameter 
by the “push of o button” from either 
remote or nearby contro! panels. Dom- 
age to stem, seat, disc, gate or plug is 
prevented becouse the Torque Seating 
Switch limits the torque, shuts off the 
motor if an obstruction occurs, 


Volves function at maximum desired 
speeds. 


Greoter safety is offorded workmen by 
LimiTorque Remote Control os it is 
unnecessary to go to high, low or dan- 
gerous locations for manual operation. 


LimiTorque may be supplied for actua- 
tion by cny ovoilable power source .. . 
electricity, steam, woter, gas, oil or air. 


LimiTorque Controls ore ovailable 
through valve manufacturers. Thovsonds 
are in daily use on land and sea... 
in Power Plants, Central Stotions, Water 
Works, Refineries, and Oil Pipe Lines. 


Send for ovr 96 page 
cotelog 

Please moke reques! 
on your business 
letterhead. 


Photos covrtesy Edwerd Volves, inc 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA, WILLIAM AND J. G. GREEY LIMITED, TORONTO 
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you can 6c SURE.. ie irs 
W estinghouse 


a ee oe eee 


These are just three of the many sizes and 
types that are made available to you in 
Westinghouse Portable Instruments —the 


most complete matched line in the Industry. PRS OD PEND YD GD GND SD ISDE TASTED SD DD 


For all your portable instrument require- 
ments, refer to Westinghouse Catalog Sec- 


tion 43-100—ask your nearest Westinghouse 
Representative. 
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your instrument dollar! 


Specity Westi nghouse ad 4¢ SURE of all three! 


Get more for 


The most complete matched line 


in the industry... for every portable requirement. 


Shipments in 10 days! 


Shipments can be made for practically every requirement for portable electrical 
measuring instruments within 10 days of receipt of order at factory. 


Assured A.S.A. standards. 


Every Westinghouse Portable Instrument is designed and built to meet the rigid 
standards of the American Standards Association. 


AND .;. you get the famous Westing- 
house controlled quality that assures 
you of permanently white dials, springs 
that remain constant for life, magnets 
that remain stable, low-friction pivots, 
high overload capacity and uniform 
scale distribution. 

Westinghouse Instrument Specialists 
are available at all times to assist you 


with your electrical measuring prob- 
lems. Their nationwide experience 
enables them to solve instrument ap- 
plication problems of a// types. Phone, 
write or wire your nearest representa- 
tive. For the complete story on port- 
able instruments, ask for C. S, 43-100. 
Westinghouse Electric Corporation, 
95 Orange Street, Newark, N. J. 


J-40392 


ea ae 
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How to get — Low.powN on sans heater peaks 


UNCONTROLLED PEAK 


peAK WiTH CONTROLOMAX 


SANGAMO 
CONTROLOMAX 


Type AS (Secket) Enclosure 


To assure profitable returns from water heater thermal switch. A bimetallic strip with a slow, 


loads, the effect of their demands must not positive motion operates a contact. Maintenance 


result in costly peaks, as is the case when electric will be practically nil. Time settings are un- 


ranges, ironers, clothes dryers or other large necessary. The first cost is low, and operating 


current consuming devices are used at the same costs are at a minimum 
time water is being heated 
Now, Sangamo adds to its complete line of 
Now, an exceptionally simple control device, 


, : time switches and meter-time switch combina- 
the new Sangamo Controlomax, will prevent 


tions for time control of water heater peaks, a 


water heater demands from adding to these 
simple thermal control 


peaks. When load currents reach pre-determined 


based on the magni 
levels the water heaters are disconnected. As “ 


tude of the consumer's 


oad 
lished level, the water heater is re-connected — 


soon as the load current is reduced to an estab 


Thus, on the basis of consumers’ load and use Write for bulletins 
habits, peaks are reduced and long charging on the complete line 
o sult 

periods and low demands will resul of controls for electric 


The Sangamo Controlomax is an automatic water heater loads. 


Type AB (Box) Enclosure 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 
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Wi. reclosers offer complete protection for lines, and 
safety for linemen. They are the original, and still the best, 
automatic protection for both single and three-phase lines, 
They offer flexibility to meet all conditions, and precise 
coordination with fuses, sectionalizers, other reclosers, and 
station breakers. They avoid lockouts and outages, cut mana- 


tenance, and protect your equipment and service. 


Outstanding Kyle Recloser Features 

Three reclosures before locking out; choice of four opening 
sequences . . . Coils and sequences easily changed in the field 
...» Trip-free operating handle. Tank and cover are dead; 
bushing terminals are the only live parts . . . Positive depend- 
able operation—no motors or clockwork . . . Large cast alumi- 
num cover; sleet hood protects operating handle and counter 
.-» Ratings 5 to 50 amps.; 2400 to 15,000 volts; minimum 
tripping current 10 to 100 amps.; interrupting capacity 150 
to 1200 amps. 


...ON SINGLE-PHASE... AND THREE-PHASE LINES 


KYLE 


TYPE H 
Single-phase recloser 


Protects feeders and branch lines on 
both single- and three-phase systems by 
coordinating with fuse links, section- 
alizers, and other reclosers. Isolates 
permanent faults to small parts of a 
system and thus cuts amount of pa- 
trolling required. 


KYLE > 


TYPE 3H 
Three-phase recloser 


A practical combination of single-pole 
units so as to permit single-phase oper- 
ation of any of the three-phase units 
so long as no lockout is required. If 
any one unit locks out, the other two 
lock out simultaneously, Prevents 
“single phasing” and overloading and 


burning oul, 3-phase motors, 19 


lM MLM iasy 


Curves show recloser action on each sequence: 

1. Curve A—four fast openings. 

2. Curves A and B—two fast, two retarded openings. 
3. Curve C—four extra retarded. 

4. Curves A and C—two fast and two extra retarded. 


4 a re ete thee 
+ HF tt etee oete 


eeent 


For complete information ask the L-M Field Engineer , _— renee anaes 
or write Line Material Company, Milwaukee 1, W iscon- 
sin (A MeGraw Electric Company division). 


LINE MATERIAL hvle Reclosers 


Complete Coordinated Equipment for All Distribution Requirements 












mie 







This was the first recloser actually designed and 
engineered for heavy duty service; its perform- 
@nce has proved its quality. Gives Kyle recloser 
protection with all the outstanding Kyle fea- 
tures, on lines with loads up to 100 amps and 
fault currents as high as 4000 amperes. These 
beavy fault currents can be handled succe ssfully 
because of the Kyle oil cross blast method of arc 
ek tinction, 


SPECIAL FEATURES 


This heavy duty type L recloser offers: 

Operating voltages, phase to phase, 2.4 to 15 kv 
Ratings: 25, 35, 50, 70, and 100 amperes, for mini- 
@um tripping currents of 50, 70, 100, 140, and 
mH amps, respectively. Coils are interchangeable in 
th: held 

Precise coordination with line or back-up fuses, 
@ctionalizers, other reclosers, and breakers 
Ensulation level meets A.S.A. standards for 15 kv 
Power circuit breakers. Impulse level 110 ky 
Control mechanism fully hydraulic, virtually free 
fom variations caused by oil temperature viscosity 
@hanges; rugged, shock proof, trouble-free lrip-free 
@perating handle; many other safety features 

Size approximately 37” high, tank 11" diameter. 
Large sleet hood protects operating handle and counter; 
may be rotated in 90 degree steps 


Weight with oil, 170 pounds 


Greater Accuracy; Wider Choice 
of Operating Sequences 
Three reclosures before locking out. Standard 


sequence i# two fast operations, two retarded (two 
curves A, two curves B in chart). 


Optional Sequences casily changed in the field: 
four fast operations (four curves A); or two fast and 
two extra-retarded (two curves A, two curves ( 
Other Sequences and time current curves available 
from the factory. 


LINE MATERIAL COMPANY, Milwaukee 1, Wis. 
(A MeGraw Electric Company Division) 


Tet meee mene h de 


Complete Coordinated Equipment for All Dist 
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Curves! 
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Read all about it! 


Get the whole story a) 
this easy-to-read 

trated bulletin. Ask the 
L-M Field Engineer fo 
@ copy of write Line 
a eS ke 
Kyle Products Plant, 
Milwaukee 1, Wis. 
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Has Aut THE KM WLE sarery Features 


1 
Tank, cover, and operating handle 
ore dead. Tank may be grounded. 
2 
Mechanism cooled, ond insulated 
from tank, by transformer oil. 
3 
Standard cover type bushings. 
Terminols are the only hot spots. 
a 
Trip-free operating handle. 


LINE MATERIAL 


Complete Coordinated Equipment for Distribution Today 


RATINGS: 

Seven sizes, with minimum tripping 
current 8 to 100 amps to coordi- 
nate with reclosers rated from 3 
to 50 amps; maximum operating 
current 150 to 1200 amps; 2400 
to 15,000 volts. Ratings may be 
chonged by changing coils in the 
field. Weight with oil about 20 
pounds. Crossarm or direct pole 
mounting hongers. 


lhvle Sectionalizers 





Isolates permanent faults 


on branch lines of 


recloser-protected systems 


Kyle automatic oil sectionalizers provide dependable 
automatic protection against permanent faults on branch 
lines. They do not open on temporary faults, but operate 
to disconnect the branch only after one, two, or three 
operations of the back-up recloser have failed to clear the 
fault. After the third recloser operation, the contacts of 
the sectionalizer open up while the recloser is open. 
Thus the faulted branch is disconnected, and the recloser 


resets itself and maintains service on the rest of the 
system. 


The sectionalizer may be set to open on a permanent fault 
after one, two, or three operations of the recloser, as de- 
sired. Since the sectionalizer does not interrupt short 
circuit currents, contacts last indefinitely, and there is 
no carbonization of the oil. 


Get the whole story ! 


For details, dimensions, ratings, 
mountings, and a complete descrip- 
tion of how Kyle type GS sectional- 
ixers operate. ask the L-M Field 
Engineer for a copy of this Bulletin 
CR3, or write Line Material Co., Box 
2077, Milwaukee 1, Wisconsin. 


To Protect Your Lines with Kyle Type GS Sectionalizers 


The diagram shows how it is done: Pointe A shows a sectionaliser set 
to open on the third recloser operation, indicated by GS-3. Point B: 
further sectionalizing by setting the sectionalizer to open on the 
second operation of recloser—indicated by GS-2. Result: a perma- 
nent fault beyond B causes sectionalizer GS-2 to lock out after 
second recloser operation; service is maintained on the branch pro- 
tected ky sectionaliser GS-3 at A. Point C: Sectionalizer GS-2 set 
to open on second recloser operation isolates a permanent fault be- 
fore the back-up fuses are damaged or blown by the third operation 
of the recloser. Kyle Sectionalizers also will replace branch line fuses 


on systems protected by Kyle Type H Reclosers, giving you complete 
automate protection, 
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Here's an ideal connector for heavy stranded wire from 
2/0 to 1000 MCM. It’s easy on cable; gives a firm, 
low-resistance connection that stays cool; bolts won't 
drop out; it’s easy to tighten, and it just won't come 
loose! 

The tightening force is applied by two bolts which 
accommodate the standard lineman’s wrench instead 
of the large wrench required for split bolt connectors 
of the same size. As the table below shows, tightening 
torque required is quite low—which linemen will like 
—and which, along with the copper spacer bar, pre- 
vents crushing and distortion of strands. 


Easy to Install 


The self-aligning body and cap insure easy starting 
and threading of the bolts. The bolts are held in the 
body by a retaining ring, making it impossible for 
them to drop out during installation. The spacer is 
also retained in the body for proper positioning. It is 
only necessary to place the connector over one con- 
ductor, engage the bolts, insert the tap wire, and 
tighten. The connector will take two conductors of 
the rated size, or one conductor of that size and any 
sinaller size tap-off. 


Teen to tighten — stays tight! 
| SIZES | RECOMMENDED TIGHTENING TORQUE 


Per Bolt, for 
type HD Connectors 


2/0 120 inch-pounds 
4/0 200 
350 MCM 275 
500 MCM 350 
750 MCM 500 
1000 MCM 600 


For Split Bolt 
Connectors 


600 inch-pounds 
750 

900 
1000 
1200 
1400 


Phote shows the 350 MCM size of the Kyle 
HD Connector. Body and cap are copper 
base alloy; «pacer bar is copper; bolts are 
silicon bronee. The connector is also fur- 
nished zine plated, for conductors ot her than 
copper. It is designed so as to give a tight, 
low-resistance connection without distor- 
tion of the strands. The nicely-rounded body 
makes it easy to do a good tape job. The con- 


nector is easy to tighten, stays tight, and 
has many other advantages over split bolt 
connectors—yet it costs even less! It's « 
good job, and a good buy for you. Why not 
try it? 

For samples and prices ask the L-M Field 
Engineer; or write or wire Lime Material 
Company, Box 2077, Milwaukee 1, Wisconsin 
(a McGraw Electric Company Division). 


Complete Coordinated Equipment for Distribution Today 
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Here is how L-M Valve Type Arresters counteract “skin 


effect,” and why L-M’s “Granulon” characteristic element has such 


high discharge capacity and unchanging characteristics. 


Lightning follows the path of least resist- 
ance—electrically. Also, like 60-cycle cur- 
rent in a conductor, it tends to “‘skin’’ 
down the outside of the valve element. In 
a lightning arrester, when the resistances 
down the middle and side of the valve 
element are the same, the surge invariably 
tends to channel down the outer edges. 


The result? Repeated surges lower the 
discharge capacity, and in time the arrester 
clinkers, and fails. Usually nobody knows 
why, and attributes the failure to a direct 
stroke. 


In L-M’s “Granulon”’ characteristic ele- 
ment, lens-shaped metallic electrodes shorten 
the electrical distance down the center 
just enough to counteract the skin effect. 
The surge discharges evenly all through 
the ““Granulon’’—and the arrester lasts 
far longer. 


The arrester can take more heavy surges 
... it maintains its high discharge capacity 
without change for years and years... 
rate of failure is gratifyingly low. 


(Incidentally, that is why L-M is the only 
manufacturer who dares to put his arrester 
into a Pyrex® glass housing. You can see 
any signs of failure—which is so rare in 
L-M arresters we don’t mind taking the 
cat out of the bag!) 


Other features: precision gap, maintains 
low sparkover and fast action on both long 
low and steep front waves... draws neg- 
ligible follow current—permits accurate 
fuse coordination... The Isolator, L-M’s 
patent insurance feature—the arrester can 
never ground feeders. In all distribution 
voltages... Meets NEMA Standards and 
more! 


GET THIS BOOKLET—JUDGE FOR YOURSELF 


Ask the L-M Field Engineer 
for a copy of Bulletin LA1, 
or write Line Material Com- 
pany, Milwaukee 1, Wis- 
consin (A McGraw Electric 
Company Division) 
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DE LAVAL /YLOTECTS the TURBINES 


This De Laval centrifugal Oil Puri- 
fier installed at Philip Sporn Station 
provides positive protection for the tur- 
bines. It removes from the turbine oil 
sludge or any solid impurities that may 
be picked up, and it also separates and 
continuously discharges any moisture 
that may be in the oil. 


Thus, the De Laval centrifuge pro- 
vides two-way protection. It guards the 
power unit against both of the chief 
causes of lubricating oil contamination 


—dirt and water. Wholly mechanical 
in operation, De Laval Oil Purifiers are 
the logical choice of operators who want 
their oil to be really clean and dry 


A wide range of capacities is available. 
Machines requiring separate pumps are 
provided in sizes having a purification 
capacity up to 1,000 gallons per hour. 
“Uni-Matic” machines, built with inte- 
gral purmps, have a capacity up to 450 
gph., Navy rating, on turbine oil (up to 
550 gph. on certain other oils.) 


@ Write for additional information. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., Sen Francisco 5 
THE DE LAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING OIL PURIFIERS 
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they couldn’t 
afford a 


SHORT 
CIRCUIT 


There's no ceiling on VALIMITOR protection because fault currents 
are limited to a maximum of 25,000 KVA (steady state current) and the 
well-known Type ZHS Contactor used in these starters clears such faults quickly. 
Because protection is unlimited 
existing short circuit capability—no need to fear that these starters will be out- 
moded by future growth in KVA. 
Also there are no fuses to replace after a fault. EC&M 2300-4600 volt 
VALIMITOR Starters give permanent protection 


Write for COMPLETE FACTS—ASK FOR No. 23 ACCELERATOR BULLETIN 


Loh oe patie bat dep & MFG. CO. 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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How KUHLMAN CSP transformers give you greater protection 


The Kuhiman CSP Transformer is a completely self-protected 
_ unit. You need no extra equipment such as primary and 
+ secondary fuse devices or external lighting arresters — all are 
built-in. With this transformer, there is no sacrifice of customer 

service since the CSP breaker safely permits overloads that 


would be dropped by the cutout fuse of a conventional 
transformer. 


¢... movnted arresters are 
standard equipment on 
CSP transformers, 7200 
volts and up 


Tenk well mounted ar- 
resters are standard equip- 
ment on CSP transformers 
through 4800 volts. 


The femovs Kuhl- 

man Bent Iron 

Core utilizes ori- 

ented silicon steel 

with its superior 

flux carrying qualities 

to save steel, copper 

and oil, and provide a 

25% weight saving mar- 

gin over hot rolled cores. 

Lapped joint construction provides 75% 
current over butt joint cores. 


reduction in exciting 


Cooler operation of the transformer is assured by ample oil 
ducts in the windings to allow free oil circulation nie 


40 


Steady operation regardioss of 
power surges and overloads is 
routine with the CSP circuit 
breaker. Despite the name, 
the breaker olds the peaks 
which are so important in 
protecting customer service. 
The diagram shows how the 
CSP provides better protection 
by dropping dangerous over- 
loads which might damage 
installation and by holding 
short-time overloads unneces- 
sarily dropped by conven- 
tional transformer cutouts. 


When lightning strikes with its 
devastating power, it is harm- 
lessly turned aside by the 
arrester with no service inter- 
ruption. This arrester is of the 
expulsion type which by-passes 
but does not absorb the lighr- 
ning charge. 


| meet oar = 6senesre® 


The breeker operating handle 
has “Open”, “Close”, and “Re- 
set” positions and can be op- 
erated from the pole with 
hot stick. Available with 
emergency control lever (as 
shown) for temporarily rais- 
ing temperature limits. 


Further information on Kuhlman 
CSP Transformers can be had 
by writing for this new Bulle- 
tin CS-301. Kuhiman also 
manufactures a complete line 
of Distribution, Power, and 
Specialty Transformers. Bul- 
letins on request. 


EXPERIENCE COUNTS — THIS IS OUR 56TH YEAR 


kahlman i 


KUHLMAN ELECTRIC COMPANY 
BAY CITY, MICHIGAN 


Export Representotives: /nfermafiomal Standard Electr Corporation 
67 Brood Street, New York City, N.Y. Cable Address: Microphune, N. Y. 
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Sane Tome ow Grew 


Order ALL Your Insulators anc 
Accessories from Porcelain 


Buy all your distribution and transmission in- 
sulators and accessories from one reliable source. 
Round out and complete your stocks with 
PORCELAIN PRODUCTS’ complete line 
performance-tested wet process porcelai 
sulators, and save time on both mainte 

new construction. Ask us to send 

tive to discuss your needs. 

information sent on request. 
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EXIDE-MANCHEX BATTERIES 


assure positive switchgear operation 
at St. Louis, Prairie Substation of 


Union Electric Company of Missouri 


In this modern substation, the 60-cell DME-11 Exide- 
Manchex installation is used for D.C. control circuits, 
including switchgear tripping and closing, and emergency 
lighting. Exide-Manchex Batteries were chosen for their 
well-known dependability, long life, low cost maintenance 
and many outstanding features which are equally impor- 
tant to you. They include... 


@ the famous manchester positive plate with its exclusive 
lead button construction. 


@ slotted plastic separators, impervious to chemical and 
electrical reaction 


@ plastic spacers that maintain perfect plate alignment. 
@ the latest development in molded glass jars. 


@ heavy terminal posts with copper inserts for extra 
conductivity 


Combined, these Exide-Manchex features assure you de- 

pendable power for positive operation of switchgear... 1888 
an adequate and uninterrupted supply of current for all 
your stationary storage battery requirements in central 
and substation service. 1950 


BATTERIES FOR 62 YEARS 


Paige” and “Manehexn’’ Reg. Trademarts { S. Pat. Og. 
THE ELECTRIC STORAGE BATTERY COMPANY .« Philadelphia 32 + Exide Batteries of Canada, Limited, Toronto 
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DUQUESNE LIGHT COMPANY'S new 
Elrama power plant, near Pittsburgh, now 
under construction by Dravo, will increase 
Duquesne s system capacity by almost 
25%. Dravo will serve as construction 
agent for the entire project, including a 
coal) unloading dock, a mechanized coal- 
handling system, outdoor switching facili 
ties and a screen) house. This is the third 
large-scale power project entrusted tc 
Dravo by Duquesne Light within the past 


two years 


DRAVO 


C O}RPORAT IO-N 
DRAVO BUILDING, PITTSBURGH 22. PA 
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Westinghouse 


EXTEND NETWORK ADVANTAGES 


fo ‘Borderline’ Areas 


Where areas of your systern make it difficult to justify 
am underground network, Westinghouse Type “S 
Transformers help make economical overhead 
Betworks possible. Thus, the advantages of greater 
Service continuity and system flexibility can be 
@xtended to heavy-load residential sections, light 
business districts and similar “borderline” areas. 

No matter what type of network system you 

plan, or what your installation problems may 


be, Westinghouse can help you keep costs down 
«+. mow... and in the future. 


HERE’S WHY: 


Now —There is a Westinghouse Network Trans- 
former specifically designed to answer each of your 
network problems. In addition to TYPE “S”, there 
are LIQUID-FILLED (oil or Inerteen™), most eco- 
VENTILATED DRY- 
TYPES, ideal for indoor service; and SEALED DRY 
TYPES, the safest transformers ever built. Standardized 


nomical for general use; “ASL” 


construction provides lower initial cost and lower 
installed cost, too. Special hook-up problems 
are eliminated. 


a4 


And in the Future —Years of leadership in the 
design and construction of network transformers 
show in the high quality and maintenance-free oper- 
ation of Westinghouse Transformers. In addition, our 
complete facilities ... engineers and calculating boards 
»..are available to help you in your network planning, 
to make future expansion more economical. 


Ask your Westinghouse representative for further 
information, or write for Booklets B-4082 and 
B-4002-A. Westinghouse Electric Corporation, P.O. 


Box 868, Pittsburgh 30, Pennsylvania. Jj-70559 
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Grinnell 


ELECTRICAL 


Company, inc., Pro 


For The Babcock & Wilcox Company, designers 
of the steam equipment, Grinnell 
Constant-Support Hangers played an important 
part in the solution of the problem of completely 


generating 


supporting, at all times, the connection from the 
superheater outlet to the turbine as it moves frorn 
the cold to hot positions. 


In addition, for American Gas and Electric 
Service Corporation, designers of the Philip 


: : 
& 
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vicence 1, R Warehouses: Atlanta * Buffa 


WORLD e@ 1950 


June 5, 


9 * Charlotte * Chicago * Cleveland ¢ Cranston * Fre 
Los Angeles * Milwaukee * Minneapolis * New York * Oakland * Philadelphia * Pocatello * Sacramento * St 


Sporn Station, Grinnell Company designed and 
detailed the pipe susperision system and furnished 
all the pipe hangers. 

Believing that a good piping job is too impor- 
tant to be jeopardized by inadequate pipe hang- 
ers, Grinnell has developed a complete line of 
hangers and supports for every piping need from 
a simple water pipe to a high pressure, high tem- 
perature steam line. Write for Catalog 10-D. 


GRINNELL 


Louis * St. P nm Fe 


nsas City * Houston * Long Beach 
sncisco * Seattle * Spokane 
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Few of these tools have sharp edges 
But they are powerful cost cutters 
Whenever a telephone craftsman 
reaches for one, he finds the right tool 
ready to his hand. There's no time 
wasted trying to do a complicated job 


with makeshift equipment 


Most telephone tools are highly 
specialized. 90% of dial system tools 


BELL _ TELEPHONE LABORATORIES \, 


were designed by Bell Laboratories. 
Each saves time in maintenance, instal- 


lation or construction 


There are tools with lights and mir 
rors to work deep within relay bays; 
tools to brush, burnish and polish; tools 
that vacuum clean — even a tool to 
weld on new contact points without dis- 


mantling a relay. There are gauges to 


This picture was token in the Bridge- 
port office of The Southern New 
Engiand Teluphone Compeny, one 
of the 22 opureting telephone com 
ponies which the Leborotories serve 
through the Bell System 


time dial speeds, others to check spring 
tension 


Some look like a dentist's in- 
struments. Some you have never seen. 


Keeping the telephone tool kit 
abreast of improvements is a continu- 
ing job for Bell Telephone Laboratories. 
It's another example of how the Labora- 
tories help keep the value of your tele- 
phone service high, the cost low. 


YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 





grey T, POSITIVE CONTACT OPEN- 
ING under all conditions is as- 
sured with FZO-151 breakers. The 
reason is Allis-Chalmers mechani- 
cally trip-free pneumatic operator, 
In case of a fault, the operator is 
effectively uncoupled from contact 
mechanism by means of a positive 
mechanical linkage. Contacts open 
independent of valve operation or 
cylinder back pressures . . . there's 
nothing to hinder instant tripping. 

Positive operation is further as- 
sured with simple, single-break 
Ruptor interrupting device that ex- 


per MECHANICALLY TRIP-FREE PNEUMATIC 
OPERATOR assures positive tripping 


wep SINGLE-BREAK RUPTOR DEVICE 
(5 cycle interruption if required ) for 
low arc energy release 


gap EVERY BREAKER factory assembled, 
tested, and shipped without dismantling. 


tinguishes arc without use of un- 
necessary moving parts that may 
bind or fail. Self-cleaning action of 
bayonet-type moving contacts pre 
vents formation of high resistance 
oxides, Low inertia pole unit mech- 
anism of straight line motion type 
gives high speed interruption with 
low arc energy release 

Complete factory test data accom- 
panies every breaker. For details on 
Allis-Chalmers breakers for any util- 
ity need, contact your A-C sales office, 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE, WIS. 


Ruptor is an Allis-Chalmers trademark 


— en en ny 


STANDARD RATINGS 


(8 cycle interruption) 


| 
| 
DRE TRY Fr Ry 


Rated | Rotedamp. | KVA Interrupt- 
KV | 60 cycle ing Capecity 


69 600 


| 3,000.000 | 
| 
1200 i 1,500,000 


GET NEW BULLETIN 


71B7045 for ratings, dimen- 
sions and details of construction 
of type FZO-151 breakers, 


A-3075 


ALLIS-CHALMERS 
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the PENN-UNION Con, 


LARGER SURFACES 


for the WRENCHES ~ a good-sized 
HEX Top and Bottom 


Connectors, Terminals, Grounding Clamps, and 


The men who use connectors appreciate the 
better design of the Penn-Union - - especially 
when they have to make a splice in close 
querters, or any unhandy location. 

Better Design is a feature of the entire Penn- 
Union line, which includes Tees and Taps, Straight 


Sold by Leading 


many more fittings . . . every one thoroughly 
dependable, mechanically and electrically. Pre- 
ferred by leading users, who have found that 
“Penn-Union™ on a fitting is their best 

guarantee of unfailing service. 


Wholesalers 


PENN-UNION ELECTRIC wre adnan Erie, Pa. 


Canada: Dominion Cutout Company, Ltd., Ones St. wean’ Terento 


“/4e Complet 
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Ventilated Spark Gaps Plus Transparent Housing 
Assures Easier Inspection, Efficient Protection 
that's been proved on 


Here heavy duty lightning arrester 
the job in thousands of installetions under all conditions . . . 
available in retings of 6.0—9.0—12.0 and 15.0 KV. During 


freedom 
and arrester failure 


GLASS BODY FOR EASY An 
INSPECTION OF sige ‘Hy S 
Condition of spark gaps readily seen ‘ ; 

at all times without removing arresters 


for testing. Sefer protection . . . less 
labor required for maintenance. 


HIGH SPEED MULTIPLE 
ARCING UNIT 
Assures long life, split second ection 
with meximum protection to the trans- 


former and a minimum of stress on 
its insulation. 


VENT OPENINGS TO PREVENT / 
MOISTURE ACCUMULATION 
Permits free access of air in and ovt 


TT SERVICE MANUFACTURING CO. + 1709 Cambria St. + Philadelphia 32, Penna. 


CRYSTAL VALVE 


LIGHTNING ARRESTERS 
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All panels and doors are full-formed sheet steel 
Coroers are turned and welded for greater ri 
gicity All hinges are concealed by being 
mounted mse the enclosure. Effecuve grilled 
louvers Ccoatribute to the smooth, neat appear 
ance of the switchboard 


Practical and attractive stardy channel base can 
be bolted to the floor, or it can be inset either 
part-way or flush with the floor wsarface. Formed 
top crim and end panels complete the elimina 


tion of dangerous and uosightly raw metal 


edges. 


Photograph — Courtesy Falls City Brewing Co., Louisville, 


MULTUMITE SWITCHGEAR IS ATTRACTIVE! 


Note the compactness and beauty in the construction of 
the typical Multumite assembly above. With the exception 


of the breaker-operating handles and the semi-flush instru- 


ments, the exterior of the board presents a flat surface from 
top to base. All parts of the enclosure are full-formed from 
sheet steel—there are no raw metal edges. Grilled louvers 
and easy-to-adjust door hinges are hidden inside, adding 
to the pleasing appearance of the board 


The exterior finish of Multumite switchgear is an oven- 
baked synthetic enamel—bonderized to the metal to 
guarantee a permanently attractive surface. 


GET THESE 
DESCRIPTIVE BULLETINS: 


6003-D A complete reference 
guide w I-T-E 600 V Switchgear 
assemblies. Contains dimension 
information on I-T-E Multumite, 
and helpful facts for specifying 
and ordering complete switchgear 
installations 


7000-A Describes 1-T-E's newest 
S KV Switchgear—is illustrated 
and supplemented with practical, 
easy-to-read drawings and dia- 
grams. If you have any questions 
on modern HV switchgear con- 
struction, it will pay you to have 
this bulletir 


Get both bulletins—ask your local 
1-T-E Representative, or write 1-T-E 
General Offices. 
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1-T-E Multumite Switchgear is specially designed 
to provide the extra margin of safety so necessary to 
uninterrupted service of electrical circuits. Metal- 
enclosed Multumite Switchgear assures positive pro- 
tection of secondary distribution systems. Here are 
some reasons why: 


1. Breaker’s metal panel separates bus and breaker 
compartment, seals off ionized gases. 


2. Silver-plated buses and connections eliminate pro- 
gressive oxidization, minimize temperature rise. 


. 


HIGH 

INTERRUPTING 

CAPACITY BREAKERS 

4. Enclosure of control wiring in metal troughs TYPE KB Breaker. 25,000 RMS Amp 
provides a new degree of safety and protection. ee ae 


Continuous Rating. 2, 5, or 4 Poles. Manually or 
electrically operated 


4+ Easy accessibility of breakers and bus compart- 
ments facilitates inspection and maintenance. 


5. Specially designed arc chutes quench arcs quickly 
and dependably, i air. 


6. Breakers are mechanically and electrically trip-free. 


These examples of extra quality—extra protection built 
into I-T-E Switchgear are typical. Investigate the 
others. 


All |-T-E Switchgear assemblies offer the benefits of 
an application planned for your specific needs, with 
units coordinated for most effective protection. Quick, 
easy installation is assured. Complete assembly is tested 


before shipment. Quality is fully guaranteed. 


IDEAL BUS ARRANGEMENT 


MULTUMITE BUS is arranged for adequate electrical 
clearance. Strong bracing with sturdy insulating sup- 
Ports assures withstanding maximum short circuit 
stresses. Bolted connections provide solid contact 
and rigidity. 


For more dependable Switchgear 


specify |-T-E! 
1-T-E Circuit Breaker Company - 19th & Hamilton Streets - Philadelphia 30, Pa. 
Power Switching Equipment: Railway and industrial Engineering Co., Greensburg, Pa. 
Canadian Mfg. & Sales: Eastern Power Devices, itd., Toronto + Export Sales: Philips Export Corp., New York 


SWITCHGEAR + UNIT SUBSTATIONS - ISOLATED PHASE BUS STRUCTURES - CIRCUIT BREAKERS - MECHANICAL RECTIFIERS 
RESISTORS - SPECIAL PRODUCTS 





NEW PHILIP SPORN STATION 
TO INSTALL 24,000 HP 
OF I-R BOILER-FEED PUMPS 


This new high-pressure steam generat 
ing plant, named in honor of Philip 
Sporn, president of the American Gas 
and Electric Company, will serve the 
company's vast interconnected system 
in the seven states of Michigan, Indi 
ana, Ohio, Virginia, West Virginia, 
Kentucky, and Tennessee. Designed by 
and constructed under supervision of 
the American Gas and Electric Service 
Corporation, it will eventually make 
available 900,000 kw of net output cap- 
ability to meet the system's rapidly 


increasing demands for electric power 


PUMPS - COMPRESSORS 
AIR AND ELECTRIC TOOLS 
DIESEL ENGINES - ROCK DRILLS 


Twelve Ingersoll-Rand “double case” pumps, 
operating at 2395 psi, will handle all boiler- feed 
water for the four 150,000 kw units 


The new Philip Sporn Station of the American Gas and Electric Com- 
pany System, near New Haven, West Virginia, represents the last word 
in steam plant design. The first generating unit with a net output capa 
bility of 150,000 kw, went into commercial operation in January 1950 
Three additional units, which are already under construction, will bring 
the plant net output capability to 600,000 kw 


Each of these four generating units will be served by three Ingersoll- 
Rand Class CHTA, 11-stage, “double case" purnps—two for full load re- 
quirements, and the third for stand-by service. Three of these feed pumps 
are shown above, direct connected to 2000 hp, 3570 rpm motors. Each 
pump is designed to handle 1100 gallons per minute, at 2395 psi and 304° F. 


Here, as in all high-pressure steam plants, the accent is on dependa- 
bility and continuity of service. And Ingersoll-Rand boiler-feed pumps 
have repeatedly proved their ability to stay on the job year after year 
under the most severe operation conditions. That's why they're first 
choice for really high pressure service 


1) BROADWAY, NEW YORK 4, N.Y 537-10 


os emt Gi Ingersoll-Rand 
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Westinghouse 


At the substation... 


or on the line .. 


Make way for the Fayload / 


Capacitors provide the lowest-cost method of 
gaining extra circuit capacity ... and now cost 
less than ever before ... in some ratings as low 
as $3.60 per kvar. So, now is the time to make 
way for the payload ... to release wasted circuit 
capacity for more kilowatts. And in the complete 
line of Westinghouse Inerteen Capacitors, you'll 
find the right equipment for the job. 

From individual unit installations on primary 
distribution lines, to completely housed equip- 
ments for substation banks you can be swre of 
better performance with Westinghouse Capaci- 
tors—whether the application be power-factor 
correction, voltage control or reducing line and 


GET THESE TIME-PROVED FEATURES 
elnertex Insulating Paper 
elnerteen impregnation 
e@Solder-Sealed Porcelain Bushings 
eDurable, All-Weided Steel Cases 
e Weatherproof Zin<-Spray Finish 
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equipment losses. But, for any application, check 
first with Westinghouse. 

Our years of close co-operation with utilities 
have given us broad experience in applying ca- 
pacitors to many conditions, We'd like to apply 
it to your problem. 

For complete information call your local 
Westinghouse office, or write for Booklet B-4343. 
Address: Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Penna. }.60717 


CAPACITORS 
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Pioneers in Load Ratio 


THE REQUIREMENT : THE ANSWER: 
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Number 2 
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PECIFIC, DEFINITE ANSWERS — not estimates — 

were urgently required when a prominent mid- 
western manufacturer was suddenly faced with a 
major expansion problem involving his complicated 
distribution system. Allis-Chalmers was called in. 


A-C engineers carefully examined the requirements 


... then set up the existing system — plus the pro- 


posed expansion — on a calculating board. Load 
currents and voltage regulation at critical points as 
well as short-circuit magnitudes and proper relay set- 
tings were determined. Guess work was eliminated 
-— facts replaced estimates! The solution was com- 


pletely satisfactory . . . so satisfactory that more and 


oN Se 


Control — Originators of */8°%o Step Regulation 


PLUS LOCATION PROBLEM: 


Space limitations made a 7] 
roof location necessary 

but oi] and non-inflammable 

liquid filled transformers 


were ruled out. No other 
type was available, A-C de- 
signed and built outdoor 
dry-type substations — the 
first of this kind. 





more Allis-Chalmers Substations are being added as 
the plant expands. 


Call in A-C at the Basic Planning Stage 


Allis-Chalmers enginesring experience, backed up by 
calculating board stuclies where necessary, can help 


in solving your distribution problem, And the time to 
call on this experience is during basic planning, carly 
enough for sound equipment recommendations. An 
A-C representative is ready to go to work with you at 
your convenience. Get in touch with him at your 


nearby A-C Sales Office, or write direct 


ALLIS-CHALMERS, 932A SO. 70 ST. 
MILWAUKEE. WIS. 


AC 


ete TG 12 8) 


A-2938 





SEND FOR LITERATURE: 


Bulletin 11B6285A, “How 
Power at Load € s Pays 
Off!", bulletin 11B6525B, 
“Check List to Simplify 
Unit Substation Planning,” 
bulletin 1156895, “Plan. 
ning and Engineering Guide- 
book for LCS Unit Sub- 
stations,” 





... reducing copper losses 
... increasing current capacity 
... prolonging insulation life 


OU REDUCE copper losses . . . increase current 
ies capacity ...and prolong insulation life, 
when you run your cables in Transite* Ducts. 

Current carrying capacities can be increased in a 
typical duct bank as much as 5%, or 17R losses can be 
reduced 11%, for cables located in Transite as com- 
pared with other ducts used for power circuits. 


And, Transite Ducts assure permanent duct banks 
because Transite is incombustible; is immune to rust 
and rot; is unaffected by electrolysis; will not slag 
under action of an arc, and will retain its high origi- 


How Transite Ducts increase current carrying capacities nal strength. 


Seen ahi 9 ets, 000 HEN Comme tates, 18 UN An unusually smooth bore assures no injury to cable 
(dtm Edition AE Spec 
No. of cables ? ‘ sded one bank 


Dally Load Factor—75% when pulling-in cables. Long, lightweight lengths can 
forth Temp. ambient —20 C . . . es 
’ be quickly and economically installed. In addition, a 


sheath, either in natural movement under load, or 


Total Therm. Res. to Dielectric Loss mit - full line of fittings simplifies even the most compli- 
ota’ “mn © Dielectric Lor wotts /™ ’ 
analy tay os opt - cated of installations. 


Temp. Rise trom Oi 


Allowable Rise tor Copper loss For full information on Transite Ducts, 


Allowable Wott per ft. cable } 7 ; “\ 
aimed Ganteha teen, cep att ‘ 6s write for Data Book DS-410. Johns-Manville, av 
Se ee ; Box 290, New York 16, N. Y. Ml 


S$. Pot. OF 


fer installation in instellation underground without 
concrete @ concrete encasement 


Johns-Manville Teanbile Y seawure vonmwer ANSE CONDON 
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TELEVISION IN INDUSTRY 
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AT PHILIP SPORN PLANT*: 






The “humon element” is eliminated from boiler ; 
cleaning by the Diamond Automatic Sequential | TL baba 
Soot Blowing System. All blowers operate in mph 4 
proper sequence and at correct blowing speed hte 1AL 

Ses hes 
every time .. . no blower can be overlooked or Pry st a 
incorrectly operated by oa careless operator. . / Se 
In addition to improved cleaning, there is a begat ’ 


Peas ai Ce 


TAR edd 















saving in labor as an attendant is not required 

















by automatic operation. ru blower}. Operator 
At Philip Sporn Plant, Diomond Soot Blowers pa bd simply by 
; moving Ce 

of various types cre used according to furnace eer 


location and service required. All blowers ore 
controlled by the control panel shown at the 
right. To do the complete blowing job the con- 
trol room operator merely moves a lever. The 
control panel takes over . . . operates each 
blower or group of blowers correctly and in 
turn. On completion of the blowing cycle the 
panel automatically shuts off. For further in- 
formation on the many advantages of Diamond 
Automatic Sequential Soot Blowing Systems, 
ask for Catalog 1014. 


“Part of the American Gas and Electric Company System. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited ° Windsor, Ontario 
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Every HOT wire 


The right cable for the job 
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costs you cold cash 


It's 9 to 1 your wiring is overloaded! 


IT’S TRUE! Actually 9 out of 10 plants, today, 
are suffering power loss and profit loss 
because of overloaded wiring. 

Chances are it is happening to you! 


PRODUCTION SLOW-DOWNS, lost man-hours, 
electrical leaks through over-heating are all 
results of poor plant wiring... wiring that 
just can’t deliver the power you pay for— 
day in, day out. 


POWER UP—And Be Prepared before a break- 


down occurs, before inadequate wiring blocks 


PREE! A complete guide 
to plant wiring and main- 
tenance 


ANACONDA 


WIRE AND CABLE 
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expansion. Call on your consulting, utility, 
plant power engineer, or electrical contractor 
for a complete check-up. 


AND, MOST IMPORTANT OF ALL, write for 
your free copy of POWER UP—And Be Pre- 
pared! This complete guide to wiring will 
show you how simple alterations now will 
save you money every day—and huge repair 
bills later! 


Anaconda Wire & Cable Company, 
25 Broadway, New York 4, N. Y. 


Or 
Pe. 
a 


and be 
prepared! 





@ If you're like most engineers responsible for the operation 
of transmission lines, you've probably largely lost track in 
recent years of insulator performance records. Itseems rather 
popular these days to assume that high-voltage insulators 
are generally “All right.” So usually there's a rude shock 
waiting for any engineer or executive who goes to the trouble 
of actually finding out what the annual cost for transmission 
insulator maintenance in his company really adds up to. 
Those costs do go on, because there's little about conven- 
tional transmission insulators today that make them 
much better than they were 20 years ago, when practically 


all companies kept a sharp eye on maintenance costs. 


But there's one notable exception to all this. The Lapp 
Line Post. This advanced insulator design now has a 19-year 
service record, On line after line, all across the country, 
it has proved its ability to cut insulator maintenance cost 


to a tiny fraction of that run up by pin-type insulators. 


A careful analysis of your own service records will show you 
the facts. Isn't it worth it for the thousands of dollars per 


year you stand to save by standardizing on Lapp Line Posts? 


LAPP INSULATOR COMPANY INC, LEROY, NEW YORK 
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Long life and dependability are built into Uptegraff Distribution 
Transformers through sound design and rugged construction. 
Available in sizes from 1'% to 500 KVA, up to and including 
the 69 KV Class. Types include air-cooled dry types, as well as 
oil or askarel immersed transformers. The units shown here are 
representative of Uptegraff designs. 

Uptegraff is well-equipped to promptly serve individual spe- 
cialized needs as to capacity, rating and dimensions. We will 
be glad to have our nearest representative call at your con- 
venience, to discuss your transformer problems. 


Large Uptegraff Distribution Transformer, with 
radiators and enclosed junction boxes. Askarel immersed. 


' 
4 
; 
i 


Type HD Transformer, with 
specio! base and valve guerd. 
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large air-cooled distribu. 
then transformer, for 
indoor service. 


Above-—25 KVA 


ciecccict lalla A 


high voltage bush- 
ings. 


1950 
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for Residential Distribution 


It’s a neat case that covers the new 
Westinghouse Semi-Buried Distribu- 
tion Transformers for modern resi- 
dential areas. 

Because they eliminate the need for 
unsightly poles, they help you get 
all the advantages of underground 
distribution ... at a cost far below 
subway-type installations. Easily 
and inexpensively camouflaged, they 
enhance real estate values, create 
good will. 

The steel housing locks securely in 


place on a concrete base that supports 


‘aa 
i") 
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the transformer partially below ground 
level. It can be removed quickly to 
provide access to terminals. Ventilat- 
ing grilles and baffles assure adequate 
cooling, guard against tampering. 
Heart of the unit is the Westinghouse 
Distribution Transformer (“CSP’’® 
or Conventional). This design handles 
residential services using transformers 
50 kva and below. For further infor- 
mation, contact your Westinghouse 
representative or write Westinghouse 
Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. }-70552 


WU; DISTRIBUTION TRANSFORMERS 
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APPROVED 


v ®& _ Approved under 
CARLES Seeeretente 


SNow that the CAA’s airport lighting program 
has been given the “green light,” there's a swre 
Sway to meet the rigid requirements of Civil 


Aeronautics Authority Specification L-824, TYPE “A” PERFORMANCE INSULATION 


“Underground Electrical Cables for Airport _ piexiey Coble, Style RR, Airport Lighting Cable, 600 
Lighting.” Specify National Electrix Style RR Volt Rating, AWG Sizes 4 through 16. (Single and 


Multiple conductor available) 
Flexlay Cables! 
NE Flexlay Cables are dependable for the 
scontinuous service conditions required by air- 
“ports. Designed for underground installation : HAM. 
—either direct burial in the earth or pulled in 
conduits—these cables have plenty of “abuse 


” built-in. The tough, specially-com- TYPE “B” 
resistance” built-in. The tough, specially-com OZONE RESISTANT INSULATION 
Flexlay Cable, Style RR, Airport Lighting Cable, 3000 


protection against the destructive forces below Volt Rating, AWG Sizes 4 through 10. (Single and 
Multiple conductor available) 


pounded Neoprene sheath affords complete 


the earth's surface, as well as sun and weather. 
NE CAA-approved cables are recommended Se eaadel 
not only for airport lighting and signal cir- 


cuits, but for street and highway lighting, TYPE “B” 


municipal, power and other installations— OZONE RESISTANT INSULATION 


indeed wherever reliability counts the most. Flexlay Cable, Style RR, Airport Lighting Cable, 5000 
y . ° . . Volt Rating, AWG Sizes 4 through 8. (Single Conductor) 
You're sure of safe, dependable operations 
when you specify National Electric CAA-ap- 
proved cables in your next airport installation, Light in weight —Flexible 


Easy to handle 


MW IRIN 


. « i] seal] 
Mh) ml 
National Electric —Néi 
FPAQCVCOCTS CVURCURATION 
1305 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PA. 
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New Frontier on the Ohio 


nn 
le Ono River, which played so stirring a 
part in the opening up and development ot 
America in the nineteenth century, has long since 
passed the era of the advancing frontier, Yet, a 
new frontier has actually been opened on the 
Ohio within the past few months. Its implica- 
tions are so immense that this entire issue is ded- 
icated to the event. This new frontier is a tech- 
nological one, and it came about with the success- 
ful opening of the Philip Sporn Plant-—a new 
milestone in the development of large-scale 
economical generation of electric energy by 


steam-electt it methods. 


The new technical and economic features of 
this project are numerous and striking as indi- 
cated by the summary on the following page and 
the series of articles carried in this issue of 
ELectricaL Worip. Impressive as are the size 
of the boiler, the throttle temperature and pres- 
sure adopted, and the further development of the 
reheat cycle, other features of the plant are even 
more noteworthy. For in these days of monu 
mental and ever-growing federal projects, the 
completion of this undertaking effectively dem- 
onstrates the ability of private capital to ron- 
ceive, undertake, and carry through large-scale 
developments. Here is a power plant con- 
ceived as an entity to develop 900,000 kw and 
whose first step carries it two-thirds along the 
way to completion. When the project is com- 
pleted, it will have a capability of generating 6 
to 614 billion kwhr per year, a figure almost a 
billion kilowatt hours in excess of the annual 
generation at Hoover Dam in an average year 
and equal to 40°, of that produced by the Ten- 
nessee Valley Authority in 1949 in its score o1 
so of plants. 
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The performance bogey of 9,300 Btu pet 
kwhr to feeders—O.715 lb of coal per kwhi 
is another striking feature of this development. 
This new standard of efficiency in the conver- 
sion of fuel to electric energy has implications 
of enormous scope from the standpoint of conser- 


vation of resources and national defense. 


Even more noteworthy is the fact that this 
result was not achieved by any revolutionary 
overnight developments but is the product of a 
continuous and persistent program of research 
and development carried out by the utilities and 
the manufacturers operating as part of the 
American free enterprise system. No government 
initiated aid or encouragement, moral or eco- 


nomic; brought it about; or had a hand in it. 


The record of the American power industry is 
that it has done a magnificent job in placing the 
United States in the forefront of power develop- 
ment in the civilized world and a great job not 
only in meeting the enormously expanded post- 
war requirements for power but in actually 
stimulating and advancing them. The industry 
has not always been given due credit for that 
performance. Doubt has of late been raised in 
some quarters even as to the industry’s ability 
to meet its responsibilities in a future emergency. 
We believe it will, if it is not harassed too much, 
do an even better job in the future than in the 
past, But it is very important that the utilities 


better themselves and display the same vision, 


courage, originality, and enterprise in carrying 


out their other affairs as they have demonstrated 
in the technical-economic field. If opportuni- 
ties for such action have been lost in the past, 
is there any reason why they should be missed 


in the future? 





Highlights of Sporn Plant 


High economy large-scale generation 
Single 1'4 billion Bru 930,000 tb-per-br boiler 
Pressure 2,000 pei, 1,050/1,000 F reheat 


1.000 F on 1800 rpm element of crosscompound 
turbine 


Seven extractions 
Compression evaporation, complete deaeration 
Control concentrations functionally divided 


Remote control of 


nition 


starting, including berner ig 


Recirculation of combustion gases for steam tem 


perature control 

Turbine stop valves also serve boiler 

Bored forging for steam header 

Weir in discharge tunnel! saves foundation cost 


Short direct leads to well-placed electrical equip 
tment 


Switching held to minimum to reduce costs and 


minimize operating errors 
Plant cubage held to 26 cu ft per hw overall 
Cenveyor connects coal mine, dock 


Overall thermal 
in outlay, upkeep or labor 


storage pile 


eminence without excessive 


Speaking Their Language 
REALIZATION of the 


spe ak the “language of th 


for the techni 


necessity nan to 


non-technical prearprte with 


I 
works has gained increasing 
That's 
so much interest in interpretive publications 
H orkers, by P 
Central Hudson Gas & Electric Corp 


Simplified Electricity a ring-bound 


whom he acceptance in the 


} 


utility industry why the industry 


electric a splays 


like Simp 


hed Electricity for Utility R. Rutledge of 


brief study courses. does a nasterful 


brief, simple language the basic princiy 


ventary theory 


les of <vster 


ations. It shuns none of the elen 


It simply 


translates polysyllabi: engineering terms. and even son 


formulae, into words and 


phrases “understood y the 


natives’ in utility clerical and 


other mon tect I 


partments 

It's not so surprising that the author 
than 200 utilities 
lack of unde 
Most of its leaders no 


julries rom mere 


suffered from the 


ong has 


ils own employees understand 


that employee education is a vital prelin 


publ relations 


] i 


But prewer Companies could well rake 


, 
Simplified Electricity than they would by 


it available to non-technical bk xecutives 


emplovees 
especially those from legal and financial departments 
probably would benefit as much by exposure to 

formation. And the engineers, who presumably are 
could study 


the tech nique of explaining their own work in ter: 


familiar with the facts covered 


with 


70 


derstandable to the man in the street. The industry has 


need of every articulate spokesman it can muster. 


Turn the Salesmen Loose 
SALESMEN make their 


they are all for it 
should be 
should be changed, or maybe themselves in some cases 


But let's leave that to lie as it falls | 


i’? 


Naturally 


Sales executives are salesmen, o1 


livings by selling. 


If they are not, the signs on their office doors 


Let's agree that sa 
executives are salesmen full of enthusiasm for their jobs 


An office a few doors down the hall from the large and 
1iry room where sits the president if the power compan\ 
is inhabited by one of these authentic sales executives. 
Every few days he bursts out of his office, races along 
the hall, brushes past the president's secretary, and starts 
his old familiar song 

“Ross, we gotta get started We 


“Now, now 


gotta 
“I know it 
I know our 


whole story 


Charley”, interrupts the boss, 


niles 
Lord 
But we're sell 
And we re just 


getting to the point where worry about capacity 


takes two years to train a salesman. 


I know the 


knows you've told it to me often enough 


force is undermanned 


ing all the kilowatt hours we can make. 


doesn t 

We're doing all 

There's plenty of time.” 
js 


keep us awake into the small hours 


right. Just keep your shirt on. 


Then Charley goes. back to his office and spends a few 


days biting his nails and accumulating pressure for 


another explosion. That's as it should be, it seems. The 


hoss expects it of him, depends on him to keep the matter 


alive. 


That's as it should be. Well, 


keeps the boss from forgetting about selling, even if he 


maybe. It certainly 


does continue to put off the day of decision. It gives 
him a comfortable feeling that when he finally 
right there 
Charley is kind of excitgble 


iakes up 
his mind Charley will be ready to go. Of 


ourse, that’s his salesman’s 


enthusiasm—-and rather inclined to ery “wolf” with his 


talk about training, and time needed to build up sales 
knows that sales 


momentum, and everybody 


managers 
never have enough salesmen 
That's as it should he Is it? 
that the boss has 
for so long that it has become 
m the habits of selling 
igo, EW April 24, p 80.) 


it up.) 


neesihle 


Could it be 
heen holding Charley at arm's length 


(We dis 


and of not-selling a { 


Might be a 
There is danger that the boss will hold Charley 
olf too long 


a habit? sursed 


weeks 


good idea to look 


The danger is not one that will come sneak- 


up tomorrow It has “ 


snuck up” already It is right 

oss to drop the bar 

Charley go. That's as it should be. 
Procrastination is the thief of 


The power company that has held its Charley 


here It is time for the 


time—and of net 


earnings 
inder the wraps until now will probably find that out. 


that hold him will 


ertainly make that unpleasant discovery when it is too 


And the company continues so tk 


late to do verv much about it 
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The Electrical Week 


South Carolina Electric & Gas Co has taken its 
fight with Santee-Cooper to the public. It is using 
ads in New York and Washington papers as well as in 
all South Carolina dailies. The state-owned authority 
is sponsoring a loan to the Central Electric Power 
Cooperative by REA. The money would be used to 
build a transmission system to compete with the in- 
vestor-owned utility (p 72) ... Higher hardware cost 
is justified if better life and design result, EET Trans- 
mission and Distribution Committee was told at Den- 
.. The Pacific Gas & Electric Co has been 
purchasing energy 


ver (p 74) 
from the Reclamation Depart- 
ment’s California projects on a day-to-day basis. Now 
it is after a long-time contract. However, Interior 
Secretary Chapman has his objections, and PG&E has 
a reply to them (p 75) ...SEC will start hearings on 
june 16 which may determine the existence of Amer- 


ican Power & Light Co. In the meantime AP&L has 
filed with the regulatory commission a plan for dis- 
tributing the proceeds from the sale of Pacifie Power 
& Light Co at the rate of $6.90 a share (p 78). 


Vajor shuffling of top federal power jobs last week 
followed Congressional acceptance of two Truman re- 
The President named Mon C. Wall- 


Power 


organization plans 
Federal 
appointed two additional Interior assistant secretaries, 
Vernon D. Northrop and Dale E. Doty. He also chose 
Chairman Harry A. McDonald to continue as head of 


gren as Commission 


chairman and 


Securities and Exchange Commission. 


Though replaced as chairman of Federal Power 
Commission, Nelson Lee Smith won reappointment 
for another five-vear term as a member. At the same 
time, Commissioner Paul R. Rowen was appointed 
to the Securities and Exchange Commission for five 


vears. Both musi be confirmed by the Senate. 


De legates fo the 


recent Public Utilities Advertising 
{ssoviation convention split sharply on the value of area 


The trouble: 


development advertising Results cannot be 


; 
measured. 


Vacuum cleaner sales are still running ahead of last 
vear. Totals for the first four months of each year are 


1.166.343 for 1950 and 1.032.896 for 1949. 


{EC was spreading its scientific brainpower too thinly 
That's 


the reason that the “first practical power reactor” at 


in trying to build many reactors simultaneously. 
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Ano 


But sete 


s Laboratory hes been temporarily put on the shel| 
tists emphasize that advances made on other re- 
will speed 


actors all the development of atom power 


plants. 


Joseph A. Erickson, president, Federal Reserve Bank 
of Boston, states that the average cost of producing 
electricity in New England is much more likely to 
be reduced by a continued supply of reasonably priced 


foreign oii than by the developing of more hydro sites. 


The past decade may go down in history as the dee ade 
of plant expansion. The present decade may he the one 
the de Connecticut 
& Light Co and Arkansas Power & Light Co are 


the many compantes ere ling new office buildi 128 


known as ade of ollice ¢ vpanston. 
P 
ower 


fwo ol} 


The 1949 Annual Report of Arkansas Power & Light 
Co is called Newsyear. It follows the format and style 
of the nationally circulated Newsweek. 


Sales by electrical goods wholesalers are continuing to 


climb. March sales. reported hy the Bureau of Census, 


were GW over the same month last year and showed a 


seasonal gain of 18 


First 


quarter sales were 4°( above the first quarter in 1949, 


over the preceding month. 


Notes From The News 


Grand Coulee gates have been opened to make room 
for more water in the battle against expected floods 
ou the Columbia River. Release of 375.000 acre-ft of 
water will drop the reservoir 5 ft below its present 
level .. 
for the week ended May 20 was a new high for the 
The week's total of 29,058,000 kwhr was 


Louisville Gas & Electric Co's electric output 


company. 
15.88' 


ago 


higher than the corresponding week a year 
South Carolina’s House of Representatives 
has ordered an inquiry into the entire electric power 
situation in the state, including the state-owned San- 
tee-t “oper project. Santee-Cooper 14 encouraging a 
co-op to duplicate power company lines. Then it will 


sell power to the « o-op at 6.2 mills per kwhr. A private 


firm has offered to sell the power at 5.5 mills per kwhe 


. Cost of electricity to TVA residential consumers 
hit a new low of Lic a kwhr in March. Annual con- 
sumption per residence jumped to 2,992 kwhr in the 
last vear 4 1949 Washington State law allowing 
two or more public utility districts jointly to buy pri- 
vate power facilities faces a test before the State 
Supreme Court. 





Ads Rallying Public Opinion for Utility 


South Carolina Electric & Gas Co Uses New York, Washington, and Local 
Newspapers to Tell of Fight with Santee-Cooper over Rival Co-op Grid 


Pustic OPINION appeared to be rally 
ing for the South Carolina Electri 
& Gas Co a week alter the utility told 
its side of a bitter public-private 


power battle in local and national 


cae St =! "OD YOU TELL YOUR CONGRESSMAN TO KLL MY BUSINESS? 


the great majority of them applauding 
the company’s stand, followed publi 


sien 4k tiinaniedeenne te Dow Wark The execution will waste at least °9,000,000 of your money 


City, Washington, and South Carolina . $ 

daily newspapers In addition the and destroy a sound American company worth 100,000,000. 
South Carolina House of Kepresenta 

tives voted to probe activitic ot the 

South Carolina Public Servier Auth 

ity, a long-time foe of SCEAC And 

locals of the International Brotherhoo 

of Electrical Workers, AFI ATT rece’ 

they would organize labor support sc ahieiieek teiiescimenmninee 


behalf of the company’s “hight for life ay aaa ' jan ant sama eae Sie 


ee 


Ads Hit Transmission System ate anpennaaeeal oct big See ney + ee 


© perme tar ohn Congrem aapreprised maney 
ee 
« . = . 4 wn othe ee 
The two advertisements, reproduced _ on ave pe we spitiedinaeatieinamatainamats 
« . when of peme cemroee of the aare of Sout 
on these pages, were prepared y¥ &. ¢ ot 


MeMeekin, president of Electric & Gas 
They told of an involved problem, cen 


ee ee 


tering around a Rural Electritication 
Administration loan for an extensive co 
operative-owned — transo 

largely in the servicer are 

& Gas. This net woul 

from the Public Ser 

Santee-Cooper hvydroelectr 


14 rural electric cooperatives ‘ nw 
} 


wee SRA pemmen 2 beit hom louse ben be 
e operated and maintained — ; were 


} } Re gems Be) tm han oe atten | rade wo mety 
ry the 


state ag ‘ epenet em wrenging the Wows! (2 care (ERE ite pomeet 
Stress Lend-Lease Feature 


The MeMeck Do you want your Congressman to kill this American system? 
ha c eekin advertisements 


‘ C Minchin Pramdent 
lighted this “lend-lease” feature « aa 


tually owned 


ee 


REA loan, a device by which the federa cremten Coat Corwin 


lending agency has financed facilitic 

for other government power operations, THIS advertisement wos used in Washington and New York City papers 
particularly for the Interior Department 

He charged that the approximately 800 


miles of lines proposed by the Central 6.2 mill rate proposed by the Public 
yeneratior d transmission tac Service Authority 
tion of the 14 distribution co ops would ance t 


Electric Power Cooperative, a combina 


was founded in 1936 he 14 However, the 


company’s principal 
be “an unneeded, duplicating trans distribution 


co-ops, he asserted, would quarrel appeared to be with the Publi 
purchase power al lower cost under the Service Authority, rather than REA or 
ranted waste” of federal tax funds Central Electric-Public Service Author the co-ops Mc Meekin charged that the 


The advertising also evoked a detense ity arrangement than at the 7.5-mill REA-financed transmission system 
of the $7,595,500 loan already approved rate they “have been paying” South would permit the Authority to expand 
by REA for the Central Electric co-op, Carolina Electric & Gas veyond its normal function of produc 
which reportedly is seeking another McMeekin said he had offered the 
$1.5 million in addition. REA Adminis o-ops a lower 


trater Claude Wickard termed Mi ».5 mills under a 15-year contract—but The Public Service Authority was 
wed. His advertisements created t 
designed “to prejudice the public unnounced the company would serve — project, which was built with some $65 
against the conduct of the REA loan the ce-ops at the 5.5-mill rate anvhow, million of federal loans and grants. Last 
program.” Wickard pointed out REA = and that this would be 10 


miseron system, mvoliving the unwa 


ng power and to compete for city and 


wholesale power rate ndustrial customers of the company 


Meckin's statements “misleading” and had been refi operate the Santee-Cooper 
I } 


below the vear the authority took to the courts its 
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We Can Save the People $9,000.000! 
We Will Save Electric Co-op Customers More 
Than 10% on Every Kilowatt Hour They Buy! 


HOW? 


Ae at May ba we have yotumarhy secbeced tus pret of the power 


we eapety to che Comage we serve trem 7h uy Shy amily peor het 
wamtoms The cee race o 10% lene thee che race of 6) aml whch 


WwHr? 


Be wah 0 prowuer s pracet sessions ol the ors dbirars gh ow 
jag cut of che proguntd bucklang to he WED Crop Wome 
(ger remem om wee ef comarerted, © cubd 
poralie! ous buars wml checanes the bow coms wera. ee are mm je 
ling cot only tw the farmers aed ochre 
pares, best tm as ottnes Cente ry 


‘We nae prowndang swerve mw the Cimape Mrouetoee omer EETTeNy at 
ee ew bow came, wh yoetes a pout te: a Dec sunt chat we tet 


roca mers ot Coney 


WHAT SHALL WE DOr 


Pend cp’ epeme orn! och tte Caer nenemt we gore ude fon Lawhowrry fee 
Oe gore of towns sat ces! Orta we go forward, 


WHAT BO YOU WANT! 


A wereng Compan: hte wo serie tow aoe. aad prepared for all fw 
cast ceeds oper neing camber Sa ase Petes regwiarwens tert ot 
 eorvece cad mestmum (aurs) CF en conerpr at wenk@aed mw me 


WE HAVE ALREADY OFFERED: 


To opteate Santee Comper without poate » 
the eet prudem wo che Sore, afte 
Prive Company We exinats « 
Couper saukd earn, steer par 
appeenomate!) com 
the Seave = Thee otter wil! soem 


surtelven paving 
me) ag CewEY fo che CRMC aso 
mer onad cpperecvom, Sameen 
acces charges om ey debe, 


wehalt mullan dotien « ves oer for 


WHAT MORE CAN WE DO? 


Wd the poapie of Some) Carci s perm Santee-Canger 9 Sete 
eanerprite and REA a federal coterprue. se combine to deseron 
Perveee Demme tt parciie! treesenemne fines weed etotusly 
there pty ae Commer ced ot Domreces eon pamer engals © onde 
ee te heer we benee thew: + only vce ban meme 
deme ower the Largest + ppenrtc rs 


vou men 
4 your scfemabs, Nongecal ys liber» 
Wr ead bem al gore romans 


Veo woudd kame the coves whach |e pat co cory commer 
governance (4s well m to the Federst pr croment 


ana Scate 
Your one 


ee Cocpe Neve nee cane’ + [a G8 GUC 
gern HAG UME Sr Guan ar ong 


owe tome year 1 AUER comerecpee iwegrem Men of year 
Pe cee Chas eae atime mer wall be eecemary tO ro ade to 
ee a 
wtveome re coker ar adequer tadime eul be evadiils whee 
meee 


wd cont dest the: ot can 60 Oe 


oust (eth WHER Lies ahead 
sender Sate so Federel regudenene? We 


the mace: w ow 


Te Came power trom (he Seance Conger plant over eur 
laws fo ve Compe, lewv ung the ery tbe fowd by hemes < oopen, 
(© To w® omar power m rhe Coops at tty mds per kilowse hour 
wmered ot tte 6) omdla they wll pay 8 che progummeed costract. 


Nene of These Offers Wer Accepeedt 


CAN to appt dese 

the B.7SS15 which was 

Suh (arutiee Mca men 
4 the progres ast 4 


wrens wohl chee be incensed by 
an bell os 6 pr vane onduanry iam pens, 


Ol he operamms of os Commpent 
chopenent of the ema we werve. 


These are the facts. 
What de you think? 
What more can wre de? 


South Carolina Electric & Gas Company 


ALL DAILY newspapers in South Carolina carried this advertisement 


futile fight to prevent the purchase of 
the South 
SCE&G. The state agency asserted that 
it hoped to purchase the latter system 


Carolina Power Co by 


as an outlet for Santee-Cooper power 
The State House of Rerpresentatives’ 
the Public 
Authority was taking shape this week 
with the selection of a committee to 
make the study. Meanwhile, on May 24 
the Central Electric co op placed a con 
tract for the first 104 the 
projected transmission network, 


investigation of Service 


miles of 


Vepco to Enlarge Plant 


Virginia Electric & Power Co has an 
nounced plans to add an 80,000-kw unit 
to its Chesterfield Station. The unit will 


be located on the James River near 
Drewry's Bluff. The installation, which 
will cost $12 million, will increase the 
Chesterfield Station’s generating ca- 
pacity to 235,000 kw. 
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2 Midwest Utilities Plan 
Major Interconnection 


Electric Co of Missouri and 
Kansas City Power & Light Co plan to 
interconnect their systems with a 190- 
mile, 161-ky line, Union 
Electric will construct a line from its 
Bagnell Dam north to Moberly, Mo., 
where KCP&L will pick it up and con- 
tinue it to Kansas City. 
mated at $4.5 million 
Union Electric now has a capacity of 
1 million kw, and KCP&L has 800,000 
kw. The will enable 
both systems to use their most efficient 


transmission 


Cost is esti- 


interconnection 


units, will create a reserve pool to draw 
upon during repairs and maintenance 
outages, and will smooth out construc- 
tion programs. 

Missouri Power & Light Co, Jefferson 
City, a wholesale customer of 
Electric, will 
interconnection. 


| nion 


also benefit from the 


Phone Co-op Dissolves, 
Hits Northwestern Bell 


One of the Rural Electrification Ad- 
ministration’s first farm telephone loans 
to a rural has been 
cinded and the co-op dissolved——three 
weeks after the loan was approved. 


cooperative re- 


lowa Falls (lowa) Rural Telephone 
Cooperative told the following story 

“Late last summer, the (Northwest- 
ern) Bell Company 
formed us that it would be necessary for 


( Telephone} in- 
us to rebuild our lines if we wished to 
continue to switch over its facilities, At 
that Bell in- 
formed us that the company was not 
interested in 
extending rural service in this area, 


time numerous officials 


in @ position hor was it 


Co-op Only Way Out 


“We 
the responsibility was ours to provide 
We 


cooperative 


were given to understand that 


our own telephone service pro- 
ceeded to organize our 
which we did and to which a loan was 
made, 

“At virtually the 
undertook the 
operative, Bell publicly announced a 
fact 
Bell 


stated that it steod ready to extend serv- 


same time that we 
organization of the co- 


reversal of its earlier policy-—a 


which it readily admits today. 
ice in rural areas to anyone desiring it. 
“This reversal of policy, plus—-to put 
it very charitably-—the very sympathetic 
hearing which all those seeking Bell 
service received from Bell officials seri 
ously weakened the cooperative 
“Eventually the Bell attitude and tac- 
ould be characterized as nothing 
st ort ot 
was so prevalent on REA cooperative 
the Under that 


Falls 


spite line’ activity such as 


lines in early days 
lowa 
voted to sell to Bell 

“The loss of this line made the feasi 
bility of cuestionable 


We therefore with REA officials 
and Northwestern Bell Officials 


pressure, one line the 


Owasa line 
loan 


our very 


met 


Effort Not in Vain 


In view of the commitments made 
by the company, plus the sale of the 
we feel that it is only good 
judgment to the 
In doing so we feel that our effort, the 
loyalty of the 
the 


Im vain 


Owasa line 
dissolve cooperative. 
cooperative members and 
assistance of REA 
We have, we 


the assurance of good telephone serv- 


have not been 


sincerely believe, 
ice at reasonable rates-—-which was our 
primary objective. 

“It is regrettable that the effort which 
put in 
complish this purpose 


has been was necessary to ac- 
We regret, too, 
the misunderstandings which may have 
resulted between certain parties during 


these eflorts.” 
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NATIONWIDE viewpoint wos brought to EE! Transmission ond Distribution Committee 
meeting by men such os W. J. Piper, Detroit Edison Co; J. W. Anderson, Philadelphia Electric 
Co and general engineering sponsor; and H. E. Jung, Southern California Edison Co 


Higher Hardware Cost Justified 
if Better Life and Design Result 


CONSIDERABLE INcREASe in hardware «ss of the imereased cost of low alloy 
unit cost can be justihed if it results steel over milled-mild steel 

in longer life and a substantial in Raug Pacihe Gas & Electric 
provement in design coordination of tailed the difheulty of obtaining 
life of overhead line supporting “ sta vy life on the West Coast 
tures Speaking before the lvanizing is often completely 
meeting of the Transmission n 0 12 months’ exposure. One 
D stribution Cummittee bseel drawlac using spec ial premium 
Flectric Institute in Denve hardware said, is the difficulty of 
Oesterreich Duquesne Ligh ‘ seeing that is used only in locations 
nied out that hardware 

trol substantial han 


structure 


M. M. KOCH, left, vice-president in charge 
t clectrica) operations, Public Service Co of 
Colorado, hos o talk with J. E McCormack 
Consolidated Edison Co, chairman of EEI 
Tronsm n and Distribution group 


where it is needed and economically 
justihed 

R. M. Hayward. Public Service 
Electric & Gas Co, favored a material 
not requiring coating of any kind and 
recommended consideration of alumi- 
num hardware under special condi 
tions He listed as advantages its 
lighter weight, adequate strength, and 
lack of need for maintenance 

Walter J. Piper Detroit Edison Co, 
reported that an electropotential sur 
vey indicated that approximately half 
the towers on his company’s system in 
the ground 20 to 30 years are ade- 
quately protected against corrosion of 
their underground structures. He said 
the electropotential method is so rapid 
that many towers can be checked in 
he time it takes to examine one by 
hemical or visual methods 

_- 2 Jung, Seuthern California 
Edison Co. summarized results of a 
voltage complaint survey showing that 
in operating under the EEI-NEMA 
preferred voltage ratings approxi- 
mately 70% of all voltage complaints 
were low voltage. In view of the un- 
justified complaints received, Jung 
said, it is apparent that manufactur 
ers of appliances, lamps, and other 
devices have a long way to go in 
building into their products design 
voltages recommended in the preferred 
voltage ratings 

In describing the development of 
Denver's extensive mercury vapor 
street lighting system which now 
totals 3.59] units in service, M. H 
Powell, Public Service Co of Colorado 
stressed the psychological value of the 
listinective color of mercury vapor 
light He mentioned the need for a 
satisfactory means of properly evalu 
iting street lighting and of showing 
customer in advance what he would 


1 particular specif 


olorado Central 
ompany had in 
lighting in ten 
and feels 


City Accepts Contract 


ontract wit! the L nien 

of M ssouri to supply elec 

wwer to fla has been accepted 

citv council, Union Electric will 
supplying power about Jan | 
substation is erected just outside 

tv and a double transmission line 

ilt into Rolla. The city formerly 
received power from the Sho-Me Power 
Corp City officials believe about 
$27,000 a vear can be saved on the con 


act with Union Electric 
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INTERIOR’S OSCAR L. CHAPMAN 


Last year Congress urged the Interior 
Department to try to make agreements 
with a number of companies, 
One of Pacific & Electric 
Co, says it has been willing but 


power 
these, Gas 
has 
found Interior something less than en- 
thusiast 

PG&! 
tire out t o 
Valley of (¢ 
Shasta and 


basis tor 


has been purchasing the en 


Reclamation’s Central 


alifornia project plants, 


day-to-day 
With ne 
arrange 
Feb 17 


ontract to the 


Keswik x on a 
more than a year 
stable 


PG&E on 


submitted a proposed 


gotiations for a more 


ment at a standstill 
burea ! 
Early in April, Chapman told Con 
report that 
any substantial progress has been made 


PG&E). 


the bureau's 


gress he was “unable to 


(with Instead of considering 

proposal, the 
government a 

contaimimg 


company 
a made the counter 


proposal conditions which 


cannot be accepted because they run 
counter to the public power policy ot 
the government.” 
Retorted PG&E's 
Robert H. Gerdes 


ontract if he 


general counsel, 


“He 


wants it.” 


can have a 

Last week the Senate Appropriations 
Committee published the testimony on 
Interior's annual budget. The Depart- 
ment and PG&E testified separately but 
their major points of disagreement form 
the basis of an enlightening, if hypo 
debate, 

Seven points of objection by Interior 
to the company proposal were listed in 


testimony of 


} 
thetical, 


Reclamation’s power 
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What kind of contracts can private 
power make with the Interior Depart- 
The 
answer, important to companies trying 
to deal with the Reclamation Bureau 


and Bonneville, 


ment and its power agencies? 


Southwestern, and 


Southeastern Power Administrations, 
apparently boils down to what terms 
Interior will accept. 

Interior's views on the subject .are 
The follow- 


combining Interior 


cynical, to put it mildly. 
ing article, 


tes- 
timony and that of one company be- 
fore the Senate Appropriations Com- 
mittee, indicates the difficulties faced 
by other companies hoping to make 


agreements with the Department. 


chief Harvey F. McPhail. The answers 
to these objections are those of Gerdes. 

1. Interior—The contract proposal 
so limits our firm capacity at Shasta 
and Keswick that it extends the re- 
payment period by over 

PG&E-—The company proposal does 
not limit the firm capacities at Shasta 
Keswick Plants, except in 
small particular. On the hand, 
the entire dependable capacity of 
Shasta and Keswick will be made firm 
when coordinated with the 


10 years. 


and one 


other 


company’s 
numerous hydro and steam plants. The 
exception: In our proposed craft, we 
suggested that 10% of the dependable 
capacity be withheld by the bureau as 


a reserve tor its 


power customers. If 


the bureau is to set up a competitive 
power system, it, like any other utility, 
must 10% is 


a low 


maintain a reserve—and 


hgure 


, 


2. Interior-—1t limits the number of 


preference customers to 


such a small 


number that the bureau, in effect, can 
not carry out the preference provisions 
of the Reclamation lau 

PG&E—The 


pre ference agencies to be 


contract definition of 
served is as 
broad as the Reclamation law itself 
While our proposal requires that fed- 
eral establishments and preference cus 
500 kw or 
small amount of 
exactly the require 
ment proposed by the bureau itself in 
contract negotiations. 

3. Interior—It would establish the 


Pacific Gas & Electric Co as a prejer- 


have a demand of 
more (a relatively 


tomers 


power), this is 


PG&E'S ROBERT H. GERDES 


Interior Objects to a Utility Contract 


Testimony before Senate Appropriations Committee Indicates Difficulties 
Faced by Pacific Gas & Electric Co (and Other Companies) in Making Pact 


ence agency customer, which is contrary 
to federal power policies and law. 
PG&E—Now, for the first 


are informed it is 


time, we 
contrary to 
federal power policies and law for any 
government power to be reserved for 
We can find no 


provision in the law 


sale to the company 
However 
if the bureau believes its objection is 


suc h 


valid, we will withdraw our request that 
25, of the power be reserved for com 
pany ° 
4. Interior—-It would prohibit the 


bureau 


uses 


from serving any customer d 
rectly 
PG&E—The 
contract is to provide for such service 
to the 


without expenditure of federal funds 


intent of the proposed 


government and its customers 


with service furnished for less than it 


would cost the government to provide 
over its own facilities 
>. Interior——It 


involves the sale of} 


federal power in a manner by which 


the federal goverament would, in ef 
fect, be subject to the complete 


Public 


juris 


diction of the California Utili 


ties Commission, 
PG&E—The 


subject to the complete jurisdiction of 


company is, of course 


the California commission If a tai 


contract is arrived at, there would be 


no difficulty in obtaining approval by 
We know 


which the 


the California commission 


of no existing law unde 


California commission would obtain 


jurisdiction of the bureau if it entered 
into the with the 


proposed contract 


company 





6. Interior-—It does not provide for 
the inclusion of future hydro projects 
which may be developed by the fed 
eral government 

PG&E—The bureas will not have any 
other by-product hydro power avail 
able until at least 1955 We had 
no reason to assume that the bureau 
desired to melude other sources of 
power in the contract 
?. Interior--It does not provide for 
firming steam capacity 

PG&E Deficiencies in bureau power 
output would normally be supplied 
from the company's steam plants 
It is utterly incorrect to say that the 
company has refused to furnish steam 


firming capacity 


lowa Co-op Asks Court 
to Clear Way for Project 


First Jowa Hydro-Electrie Coopera 
tive is asking the Supreme (Court to 
clear the wav for its decade-old pro 
posal to construct the Moscow Dam 
project on the ¢ edar River in Iowa 

The project received an FPC license 
and the Supreme Court approved the 
license five years age Meanwhile. the 
State of lowa has fought the project \ 
continuing court action Present litiga 
tien centers on F PC hearings held in 
1946 to amend the original plan 

Present move by 

yurt to deny turthe 
which is sought by the «tate 


Farlier this vear First low 


oned efforts to get a Rural Electrifica TWO LINES of light illuminate each vehicular tube of New York City’s new Brooklyn-Bot 
thor Administration loat and an tery Tunnel. At bottom is closeup of the Pyrex tube which houses the fluorescent lamps. Cast 
nounced plans for private financin bronze ceiling boxes carry lighting transformers serving the two lamps adjoining 


(EW April , P ) These plans cal 
while the court action 


license re 


v Septe Used in Brooklyn Tunnel 


Fluorescent Lighting he greater part of i th a 


entrance 


operation 


! 


atict i bine ot t 


used to cor 
Tunnel, which was ! } \ ordi to outside light 


May 2) I he Iwo on i . I controlled 


Niagara Mohawk Asks t 7 on i 9 a long from portal 
OK on U.S.-Canada Pact ‘) "'*) (eperen Pags ame 


United States 


Brook 


1 Mohawk Power Cory vehicular tubes have two 


° 
peerage nies tinuous Hines of fluorescent lamps. cach comverting to 60 Cycles 
lv i d by | 13-ft 6on. ceili The British Columbia Power Com 
ach sidewall. The lines « mission is converting its Comox Valley 
imine 1.500 deg Huores urea of Vancouver Island from 25 to 
1 


yrex tubes and set H0-cyele energy. Residential and com 


ts are staggered nercial customers will have to pay for 


of light regardless conversion of their electrical ap 


’ ommitt of individ ) failure. The line of liar The commission will lend each 
} ’ 


The ) 
Falls Pov 
hydroelect: 
is approved Nu 
ask the Federal Power 


license t enlarge these 


¢ th e oF i a light consumers even though some had no 
build others 


gives uniform and st $150 at 6°) interest 
sidewall and h san plus interest must be repaid 
flashing ef 12 months. The commission claims 

with incan é if it were to pay tor converting 

vers following appliances of individual users the cost 
would have to be reflected in rates to all 


appliances to convert 
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GROVER C. NEFF, president of Wisconsin Power & Light Co, turns the first shovel of earth to start work on the addition to the Edgewater 
Plant, Sheboygan, os officials of the company and guests look on. New 60,000-kw unit will double station's capacity 


Telemetering Discussed 
at AIEE-NTF Meeting 


Exchange of concepts and compari 
son of requirements of telemetering of 
soalled mobile and point-to-point sys 
tems were achieved at a Joint Confer 
ence in Philadelphia, May 24-26. Man 
ufacturers and 
avigation spec ialists met under auspices 
of the 


utility meter experts, 
American Institute of Electrical 
Engineers and the National Telemeter 
ng Forum. Evolutions of the two fields 
were outlined at the start by Perry Bor 
len, Bristol Co, AIFE and W. J 
Mayo-Wells, Johns Hopkins University, 
NTF 
Papers and discussion throughout ac 
the 


is life 


for 


for 


entuated difference in expected 


apparat necessity 


or m iltiplex- 
Much 
tele 


high 


ing. and the speed of response 
missile 
pulsed 


more 


guided 
with 


many 


of the mobile or 


metering is done 


frequency, and items of 
flight information are required in brief 
time 


than are commonly 


demanded of 
power system telemetering 

A new high speed telemetering sys 
tem using 


frequency as a translating 


means and with automatic calibration 
at frequent intervals to compensate for 
and other 
ircuit elements was described by W. E. 
Phillips. Leeds & Northrup. Maneuv 
ering of generator loading is facilitated 
and &) to 100 


ised simultaneously 


hanges in vtacuum tubes 


Freq rencies of 20 to 25 


s can be 


i 
Impulse duration schemes are used 


the natural gas indus 
Rufleth, Bristol Co 
to electric al 


extensively in 
try said W. f 


that 


now 


the aversion teleme 
In discus 


Naval Re 


tering has largely vanished 


kK. M the 


sion I glow ot 
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search Laboratory 


mentioned a new 


method of “inside out” wave-guide 
propagation using a special dielectric 
coating on the outside of the pipes 


Crystal diodes were dominant non 


linear rectification elements of a 2-con 
ductor system without vibrators or gal- 
vanometers described by F. F. Uehling 
consulting engineer 
Versatility of an  adjustable-core 
transformer scheme of telemetering of 
plant and industrial process measur 
ands (quantities to be measured) 
demonstrated graphically by A. J 
feck, Bailey Meter Co 


traction, ratio 


was 
Horn 
Addition, sub 
squares square roots 
readily obtainable 

offers the 


quantities 


ana totals are 


Magnetic tape recording 


opportunity to store large 


of telemetered 


information in small 


said M. J Stolaroff 


Corp 


space, 
Flectris 
bout 200 registered for the sessions 
and saw the exhibits displayed by 
Nicad,‘ Leeds & Northrup, Bristol, Me 
Gould, Electri the 
and the laboratories 
Princeton 


Amplex 


troty pe Ceneral 


Navy, 


with 


associated 


and Johns Hopkins 


Universities 


To Install 150,000-Kw Unit 


Indiana & Michigan Electric Co, sub- 
sidiary of American Gas & Electric Co, 
has authorized the construction of a sec 
150,000-kw unit at the 

steam-electric 


ond Tanners 


Creek generating plant 
located on the Ohio River at Lawrence 
The first 150,000-kw unit is sched 
1951 
The second unit is expec ted to be com 
ple ted in Ox tober 1952 


burg 
uled for completion in February 


Utility's Pipeline Request 
Is Dismissed by FPC 


Power & 


application for permission to 


Jersey Central Light Co's 
nuild a 
seven-mnile pipe line in New Jersey has 


the Federal 


Commission for lack of jurisdiction 


been dismissed by Power 
The proposed line would extend from 


1 point on Jersey Central's existing 
system near Old Bridge to the utility's 
The 
through the 
line would be used solely in the electric 
generating plant 

FP¢ 
can only be used for purposes originally 


for 


transported 


electric power plant in Sayreville 
natural gas 


transported 


ruled that the existing system 


authorized and gags the electric 


plant not be unless 
the 


first 


may 
amends the certificate 
granted on 


Central 


commission 


petition of Jersey 


Anti-Utility Strike Law 
in Wisconsin Is Upheld 


The Wisconsin anti-utility 
strike law has been upheld by the State 


State 


Supreme Court in a case involving the 
Milwaukee Electric Railway & Trans 
port Co and the AFL Street Car Men's 
Union 

In upholding the law and a strike in- 
junction issued under it, the state court 
found that the law was not unconstita- 
tional because it did not abridge the 
right of free speech, did not permit in- 
voluntary servitude, did not deny equal 
the did take 
without process of law, 


and did not deprive the liberty to con- 


protection of laws not 


property due 


tract as claimed by the union 
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FINANCIAL 


Quelity 


DATE 

19% 
Mey %5 
Mey 18 


ERD OF Cle 
te 19% 

th 1949 

ra 1949 
tnd 1949 


Pruferved Stocks 


Commen Stock 


and wd 1s Ind yd 


AP&L Would Distribute Proceeds 
of PP&L Sale, Answers Petitions 


Tie American 
Power & | ight Co will continue to exist 


and Ex 


ovrsTion of how long 


may come hefore Securities 


char ge Commission June 16 


SEC has scheduled a hearing for 
that date on a plan American filed May 
4 for stockholders 
of cash realized from the sale of Pacifx 
Pe Aer A The 


may incorporate in the same pro 


distribution to its 


Light Co Commission 


' ding 
asking speedy lissolu 


three petitions 


tion of the holding company. American 
wants the petitions « onsidered only as 


statements of position of petitioners 


1 cash 
$16,139.211.79 


The distribution plan calls for 
distribution of 
or $6.89 a share), 
the proceeds of the Pacifix 


capital 
more than 
P&l 
Distribution would be made in about 
SE¢ 
the 
Section 
Holding 


said it pre 


slightly 
sale 
Americ in sa d 


two months after 


approval of the application and 
s court order under 
1) (d) of the Publie Utility 
Company Act American 
after the 


Revenue 


issuance of 


pared the distribution 


Internal 


Com 
ruled 
stockholders 


would reduce their tax cost of stock of 


nissioner oft 


that amounts received fy 


American and only excess, if any. of 


so received over tax cost would 


taxable as capital gain 


American also filed with SEC May 29 


a formal reply to petitions by H. Lane 
Ogle, owner of 1,700 shares of 
stock group 
headed by the firms of Goldman, Sachs 
& Co of New York and Ge rstley 
stein & Co of Philadelphia 

had asked 


company 


Ameri 


ecan's common and a 


sun 


These 


groups dissolution f the 


holding and distribution ot 


its remaining securities and cash 
assets among the common stockholders 
included an the 
Washington Public 


petition tor 


holdin company 


W ashington W ater Power la 


American answer to 
Servic » { commis 


Amer 


status over 


sion « removal of 


cans 


78 


its reply American said it 
g steps in cooperation with WWP 
ye to effect a 
ut in the 


was 


substantial 
results 
accruing to the 


stockholders 


operating 
earnings 

mierest of American's 
Lntil this 


atiorded ‘ 


program has een 


reasonable time to show 
any compulsory divestment of 
the Washington Water Power Co would 
pro ably be 
stockholders 


short-term «per 


results 
vigorously resisted by 


who have more than a 


ulative interest in Ameri 
can 
Speciheally attacked as 
interest 
Sunstein & Co group 
To the stockholder 
pointed out that since the commission's 
! 1942 


dissol itior 
American's preferred 


representing 
a short-term was the Gerstlev 


American 


groups 
order was entered in 
value of 
stock has increased 700° 
stock 3.000 


said 


market 
and common 
“Certainly.” the answer 
‘no stockholder can pronerly make 
the above ace omplishme nts the hasis of 
m mpl aint,” 

Use of Section 11 


“without 


this case 
and 
the 


(d) in 


would be justification 


without precedent,” according to 


holding Ogle’s dissolution 


proposal was filed under this section 


company. 


which gives “any person having a bona 
fide interest” in a holding company the 
right to offer a reorganization plan 
This section has been invoked but once 
American pointed out, and there the 
company involved requested it 

the Washington 


disadvantages of 


American attacked 
PSC’s 
holding company ownership of WWP as 
Re- 
mote ownership would not be changed 
by distribution of the stock to American 
stockholders, the company argued 

American, said the answer 


analysis of 


“mere conclusions” with no basis 


“has been 
and is contributing to efficient manage 
ment and operation (of WWP and 
American is clearly in a better position 
to do so than the thousands of scattered 
stockholders to whom the W: 
the stock to be dis 


hington 
Commission 


wants 


tributed.” 
. 


Delay in Southern Utah 
Sale Ordered by SEC 


Southern 

te the ci 

nd trar 
Utah 


Federation, has been delaved 


and a Utah generation 


ooperative, Southwest 


mission bec 


ties and Exchange Con ruse 
there has not been an “Tu shaw 
ing of maintenance of 


negotiations 


litions” in 
mon stock 
SEC gave Washington G: 


Co ten 


ws & FI 
days in which to amen 
proposal for sale of its Souther 
stock to provide equ ] opportuni 
all interested to bid foe 
The sale had he 

ated for a base price of 8550.0 


62.910 


persons 
securities 
outstanding ‘res of 
stock of Southern Ut 
adjustments The 
Washington G&E's trustee in 
zation to submit an 
ing for sale of the stock at a p 


by “arm’s length” negotiat 


common 


commiss 


rine ndme t 


set 


Electric Utility Financing—May 20-27 


Company Description 


Bonds 


Interstate Power 3% 1980 ref 


Preterred 


Interstete Power 
morey 
lowe Public Service 


Common 

Interstate Power 
Celifornia Electric Power 
Wisconsin Power & Light 


275,000 sh new money 
180,000 sh new money 
320,231 sh new money 


SCHEDULED 
Bonds 


Common Stock 


Wisconsin Power & Light, new money 


Northern Indiana Public Service 


$0,000 sh 4.20% $100 par 


June 5 


Amount of 
Offering Offering 
000 Price 


Yreld ot 
Price to 
Public 


102 50% 2 875% 


100,000 sh 4.70% $50 per ref and new 


$ 51 50 
102 439 


new money 


975 
8675 
16 75 


$8 million 


422,000 shores 


new money, $8.5 million 


1950 @ ELECTRICAL WORLD 





February Energy Sales 
Up 5.4% from Last Year 


Sales of electric 
well above 
period of 1 49 
Total sales to 
amounted to 
which was 5.4 above the 
943.000 kwhr 


in February 
the 


energy 


were those for same 


ultimate customers 
22,203,216,000, kwhr, 
21.070, 
1949 


sold in February, 


_oooooOCO OO 


Kilowatt Mou Sales 


Koawhy Percent 
February 


1949 Change 


Residential or domestic 
Rure! (Distinct rural rates 
Commercial or induswial 
ymall light & power 3,800 
Large light & power 10,183 
Street and Sighway | ¢hting ? 233 
wher public authorities 550 
Railways and railroeds 
Street and interurvben 
Clectrified steam railroads 
interdepartmenta 4h 


456 


321 


211 


y 


ta. to ultumete customers 21,071 + 3 


oS 


Revenues from ultimate customers rose 

6.8 $389,489,400 in February 

last vear to $416,129.500 this year 
Average 


from 


revenue per kilowatt hour 


however, declined 2°) in terms of a 12 


month period. It was $2.93 in the year 
ended Feb 28, compared to $2.99 for 
the 
The average customer's use for the 12 
months 1.713 kwhr, or 8% 
the previous year’s 1,586 kwhr, and the 
bill 5.8°). 


corresponding period a vear 


ayo 


was above 


annual 
$47.42 to $50.19 


average rose trom 


MEETINGS 


Edison Electric institute 
Annuol Convention, Auditorium, Atlantic City, 
N. J., June 5-7 

American Institute of Electrical Engineers 
Summer General Meeting, Huntington Hotel 
Pasadena, Colif., June 12-16 

Notions! Association of Electrical Distributors 
Annuol Convention Convention Hall, Atientic 
City, M. J, June 12-16 


Pennsylvania Electric Association 
Relay Committee, Castleton Hotel, New Cestte, 
Pa, Jume 15-16; Electrical Equipment Com 
mittee, Abraham Lincoln Hotel, Reading, Po 
June 19-20 


Conadian Electrical Association 
Annuel Convention, Manoir Richelieu, Murray 
Bay, Que, Canada, June 15-19 
American Society of Mechanical Engineers 
Semi-annual Meeting, Hotel Stotler, St 
Mo., June 19-23 P 


Louis 


American Society for Testing Materials 
Annuel Meeting with Exhibit of Testing Ap 
peratus and Related Equipment, Chaltonte 
Hoddon Hall, Atlantic City, N. J, Jume 26-30 


CiGRE 
international Conference on Large Electric Sys 
tems, Paris, France, June 29-July 8. 1. W. Gross, 
secretary, American Gas & Electric Service Corp 
30 Church St, New York 8. N.Y 


World Power Conterence 
London, Englend, July 10-12. HC 
secretary, Consolidated Edison Co, 4 
Place, New York 3, N. Y 


Forbes 
Irving 
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60 
$9 
58 
$7 
56 
55 
54 


33 
52 


Billons of Kwhr 


5 
50 
43 
48 


47 
J F M a M 


J J a s 0 N o 


Output Week Ended May 27—5,893,782,000 Kwhr 


Weekly Output, Millions Kwhr 


1950 1949 


Moy 27 5.894 May 235 
May 20 5,845 May 21 
Moy 13 5.364 May 14 
May 5,872 May 7 
Apr 5,902 Apr 30 
Apr 5,846 Apr 23 
Aor 5,863 Apr 16 
Apr 8 5.898 Aor 9 
Apr 5 992 Aor 2 
Mar 25 5,993 Mor 26 
Mar 18 6,015 Mor 19 


Canadian Output Sets 
Record for February 


71a 


stations in 


Production of $000 kwhr by 


Canadian central February 


set a record for that month, It was the 
twelfth successive month that total pro 
and 


power exceeded that of the same month 


duction consumption of primary 
a year previous 

The following statistics, supplied by 
ot Statistics, 


in thousands of kilowatt hours 


the Dominion Bureau are 


= 


Period 1949 

Two Months 
Primary 
Secondary 
Primary Consumption 
Net Exports to U.S 


7,842,628 7,099,197 
7.421 47¢ 6.726.949 
421,168 162,248 
7,199,648 6,519,096 
279,405 300,421 


Output 


3,771,093 

3,544,061 
227.932 

3,475,26 
151,459 


February Output 
Primary 
Secondary 
Primory Consumption 
Net Exports to U. § 


199,725 
211,287 
188,438 
112,488 
151,235 


3,699 472 
3,525,662 
173,810 
3,746,898 
149,186 


4,072,153 
3,878,017 
194.176 
3,774,388 
127 946 


January Output 
Primary 
Secondory 
Primary Consumotion 
Net Exports to U $ 


French Station Started 


The French have begun building the 
largest thermal power station in Europe 


at Carling im Lorraine. The station will 


Percent Change from Previous Year 


May 27 
15.0 


2 
e 
< 
~ 
° 


May 13 


New England +139 
Mid-Atlantic 
Central industrial 
West Central 


} 
1 
Southeast ’ 
! 
! 
1 


! 


South Central 
Rocky Mountain 
Pacific 


1 
! 
1 


wawneo~o 


v= —=-e-oe 


Coast 


~ 


Tetol United Stotes 


100.000-kw generating 
Work has already started on two 
The first is slated to be com 
pleted by the end of this year, and the 


consist of four 
units 
of them, 
second by early next year. Carling was 
chosen for the site of the power station 
located in the center of 


val helds 


. : 
pecause it 1s 


the Lorraine 


New Type of Transmitter 
Developed at Stanford 


Stanford Research Institute, Califor- 
nia, has announced a new type of trans- 
mitter which will aid in opening addi- 
tional air lanes for television 

The transmitter is capable of sending 
the 
region of 475 to 890 megac veles. Oper 


signals in ultra-high frequency 
ating on 530 megacycles, the transmitter 
radiates a standard 
lated 


The transmitter radiates only 150 w of 


amp itude-modu- 


picture signal of good quality 


power, but is capable of being amplified 
to powers in the tens of kilowatts using 
relatively simple radio frequency am- 
plifiers 

The 
under the direction of 


Long Beach, Calif 


needs of his experimental ultra high fre- 


new transmitter was developed 


John H. Poole, 


It is adapted to the 


quency station. 





WASHINGTON COMMENT 


RONALD D. ROSS 


CONGRESS is likely to continue its labors through the 
heat of Washington's summer, perhaps until Labor Day 

This despite the election-year hopes for early adjourn 
ment still held by many Congressmen, But it’s not too 
early to begin chalking up the final score on federal 
power legislation compiled by this second session of the 
8lst Congress. The pattern of what will be done—or 
more important, what will not be done—by Congress 
this year has become clear. 

It was freely predic ted in January that this year's 


Unlike 


many forecasts from the capital, that one has proved 


Congressional activity would be pretty barren 


accurate. Even on relatively essential matters, the tendency 
has been to “duck” basic issues and avoid policy de 


cisions. In power legislation, this approach has been 


encouraged by the administration. President Truman has 


asked 


enacted 


federal conservation measures be 


W ater Policy 


has reported in December ( ongressional issue dodging, 


that no major 


until his Resources Commission 
however, has been carried even farther 

An example was the Omnibus River and Harbors and 
Flood Control Authorization Bill 
the President criticizing the measure followed his approval 
of it 


\ sharp message trom 


Administration objections to the bill appeared to 
center around its failure to provide more projects for more 
AURTOCSAVE federal power agencies 


On the 


victory for opponents of federal power It 


other hand, the measure produced no real 


was an in 


decisive sort of compromise that emerged, with little 


either side. For 


New 


ernment to, nor 


sat staction for example the surveys 


authorized for England neither committed the gov 


barred it from, a program of federal 


development in that area 


Appropriations for power agencies shape up inom en 


onside rable funds 


The ¢ orps of 


the same way—-the agen 


es TeceiVving 


but not for some of their pet projects 


Engineers and Reclamation will get less than last year’s 


record breaking sums partly because last year s appre 


priations havent been spent completely Some of Re 
clamation’s perennial projects, like the Delta steam plant 


will fail again. The 


Interior power administrations 
and Southeastern—all get in 
bodies, FPt 
REA 
and there will be 
money REA lends may be 


No Congressional action is 


Bonneville 
IVA 


“cost-of-living hoosts 


Southwestern 


creases, as will The regulatory and 


SI { get sil all appropri 
ations continue at a high figure 


how the 


no new 


curbs ol ? 


spen 
coming this vear or 

Niagara, and several other maj 
On the hand, 


Lawrence revealed growing support for the seaway fro 


issues as St. Lawrence, 


power projects other hearings on St 


steel interests and other influential groups. There is a 


80 


feeling in Washington that the real issue is when the 
seaway will be authorized and how, not whether or not 
it will be. 

Reorganization plans approved last month for FPC, 
SEC, and Interior centralize authority in the heads of 
those agencies and strengthen the influence of the Presi- 
dent. Only time will tell how significant these changes 
really are, however. 

The over-all record of Congress is one of delay on 
Ballots this fall and in 1952 probably 


who will tackle the still 


najor power policy 
ill decide not only unsolved 


problems but also to a great extent what the answers 


will be. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Supersonic wind tunnels take terrific powering, the 
latest has three 29,000-hp slip-ring motors in tandem on 
a 90-ft fan shaft 


Banking is moving into acceptance slowly but the move 


ment speeds up wherever flicker becomes a nuisance 


Series lighting used to out-number multiple 9 to | but 


it may come nearer to 3 to | before long 


Scrapers can reciaim 70 to 90 tons of coal per hour and 


store more than 100 tons 
Oscillographs, wit! appropriate transducers and 
accessories, can plot light distribution, study commutator 
vibration 


] Om shuttle, ete 


noise, study time the heddle settings for the 


Average outage hours per year for generators in 


were 1.344 with field windings accounting for 361, 


ature windings 342, vibration 202 and armature 


146. Annual inspection averages only 198 hr. 


Carrier use increase may necessitate more selective 


receivers The analog computers may help solve the 
therwise unpredi able attenuations encountered 

Fuse-relay oordi ation has given sur h generally good 
results that earlier limitations of both reclosers and fuses 
have largely beer resolved 


Demineralization offers the opportunity to supplant 


evaporation and distillation as a means for deriving puri- 
hed water 
with il to 


Coal treated 


ceivably be 


prevent dust-blow might con- 
more conducive to pile fires because of the 
nxvgen-absorbing propensities of many oils 
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PHILIP SPORN PLANT has one unit operating, one nearly ready 
and two more under construction. The 600,000-kw capability may soon 


stretch to 900,000 kw with two further units. Original concept was 
of a generating center turning out 6-6'» billion kwhr yearly 


The Basic Concept Behind 


Philip Sporn Station 


Economy in large-scale generation prime objective. 


Outstanding fea- 


tures embrace: 2,000 psi, 1,050/1,000 F reheat, single 165,000-kw boiler, 


severe architectural simplicity, functionally divided control concentrations 


PHILIP SPORN, PRI 


behind the 
Philip Sporn plant design was to set 


both 


in large-scale 


FUNDAMENTAL CONCEPT 


new standards of economy 
capital and operating 
steam electric generation of electrix 
energy. Everything about the project 
has been bent to that end: Its loca- 
ts design, the construction or 
the 
tion. and the operation of the plant 


itself 


tion, 


ganization, operating organiza- 


At the 
1950) Unit 
operation, 


Four Units at Present .. . 
(May 1. 


commert ial 


time of writing 
full 


Unit 2 is just about ready to go into 


1 is in 


commercial operation, Units 3 and 
4 are in the steel erection stage, with 
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SIDENT, AMERICAN GAS & 


Unit 3 scheduled to go on the line 
on July 1, 1951, and Unit 4 to go on 
the line on May 1, 1952. 

Each of mits, 
rated at 137 
since the projection of the original 
} 


design. and 


these originally 


900-kw capability, has 


as a result of actual op 
eration of the similarly 
Branch Unit 5 and of Sporn 
Unit 1, been re-rated to 150,000-kw 
feeder capability The design of the 
plant has been developed to permit 


designed 
Pwin 


economical and ready expansion by 


two additional units—Units 5 and 6 

and system growth has been at a 
rate that reasonably early construc- 
tion of Units 5 and 6 can be looked 


forward to 


ELECTRIC 


SERVICE CORP 


Thus the 
of the 
scale generating 


b llion kwhr 


erated annually is 


prospect of realization 


original concept of a large- 
center where 6 to 64 
of energy will be gen- 
sufficiently close 
to realization to make a discussion 


and appraisal of the detail design 
ideas developed for implementing the 
both desirable and of 
This article will deal with 
effect on the 


basic cone ept, leaving the group of 


hasic « one pt 
interest 
and 


their relation to 


articles following to cover details of 


design features 


Location and Extent of Develop- 
ment The Philip Sporn Plant is 
located on the Ohio River at the 





‘ sf 


ANTC 


yi 00 
Ps) 
, 


j 


2. 


“J < Pittsburg 


rs 


FIG 1—MIDWAY between 


Philip Sporn station +s also strategically centered near ent 


two lorgest components and developed as oa 


re American 


jornt station 


Ges & Electric system 


Power 
klectric Powe 
logically and ver ! id eached ts ‘ ‘ if 


he developed 


point 


OOM 


will 


stati . . ts wer { the 


repre 
ther 


this will be 


it os pert 


re sonal le t gained 
n anc t OOOO 
ity centr plant of this 


t was 


sider ition 


vrowtl 
futur 


he history 


the 
al ual }™ ak demand 
ally fr 
tion of 


und thre ugh 195 


arithenie 1O2! 


a prove eX per 
and as an ai ud f that race te 
there per kw f 


substantial savir 


id eurve 
trer d 


1928-195 


based 


Thus 
ot ane xpected peak of approximate! coal unloading and 
2.500.000 kw in 1953 (with an a val storage 
recorded { over 2 


t ’ lines 


rs resulting 


terval levelopmen of general fa 


facilities, 


lernand 1oO.000 


wwe. hvdrauli 


82 


machine shop facilities, and all othe: 
general facilities forming a necessary 
part of a large modern plant—for a 
plant that is twice as big as the pro 
duction facilities owned in it by each 
company. It also enables each com 
pany to get the benefits, operating- 
wise, of lower fuel costs, lower supply 
costs, and lower costs of supervision 
operation and maintenance. 

Fuel Supply At its ultimate 
capacity of 900,000 kw, the Sporn 
Plant will burn close to 200,000 tons 
of coal a month. No projection of 
a plant of this magnitude, let alone 
actual construction, could have been 
made or initiated on a sound basis 
unless reasonable assurance as to 
adequac V and economy of ‘ val sup 
ply needed by the plant had been ob 
This 


extensive 


tained first issurance was pro 


vided by an coal reserve 


the 
the 


ontiguous to 
ughly in 


ontinuous and « 
lant. with the plant 
enter of the 


passes some 


ited 


the reserve encom 


irea 
22.348 acres and an esti 


itely 9O.000.000 tons 


IpPproxin 


if 


recoverable ¢ al An nitial ce 


ground 


velopment of an ndet ! 


' 


" 
nstalation 


itv ot 


vide a <« 
washed 
freight 

ents for 


will pre 


OO0.000 tons of 
per vear subject to 

Re ! iinder ! 

the first four ut obtained 
from local commer at short 
distance fron the 
will be delivered by 
» a coal dock equipped with 
unl 
onomically at the rate f 
“al for loading 


extensi we pre 


ial mines 
river transport 
This coal 


facilities for aiding coal 


1.000000 
coal 
vided 


other 


the 
plant 
ocated 

Oh fiver or 

o the Ohio 
intimat 


problems of 


waters tribu 
> 

River «vsten 
rdinatior 


! 
selection and coal 


site 


in assurance of adequacy and 


conomy of supply running the full 
leneth of the probable economi life 
f the pres 


it plant h is heen assured 


1 


The Heat Cycle Once the cycle 


has been cl 


iosen and the design de 


veloped on that evycle, there is sub 


stantial 
of the 

thermal 
This 
the plant is operated on the basis of 
the he 


ly nothing which the operators 
plant an do to improve the 
of the plant 


ommitment is final as long as 


pe rformance 


rriginal design it can only 
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changed if the plant is entirely re- 
built, or if a major modernization or 
improvement program is carried out. 
In many respects the economic sound 
ness of the plant to continue as a 
manufacturing center for the pro- 
duction of economical energy is it 


the choice of the cycle 


fluenced by 
Yet the 


for determining a cvcle can very sel 


sound judgment necessary 
dom he given if consideration of heat 


balance is given independently and 
out of context with consideration of 
the other elements in a power plant 
and if from the 
analysis of this problem considera 
tion of what 


what might be 


there is Ie noved 


h as gone hee fore ind 


n prospect 


Ax to 


Sporn 


Progressive Economy 
the case of the 
this 


the first. in 
Plant 


was di 


heat balance, viewpoint 


ninant: That the essential op 
eration in a steam electric plant is a 
onversion of thermal energy to ele 

gy. and that 
ment, and all other functions, in the 
that 


Hence w he nit came 


iri ener all oth r edtuip 


power plant are 


subsidiary to 


main operation. 


te relative closeness of 


beet ween 


scrutiny as 


justification of capital ex 


penditures for improved thermal per 


formance and expenditures for ony 


other operation, it was far more de 


siral le to doubly 


scrutinize non-pro 
ductive expenditures such as those in 


factors of far tors of 
ar d fac tors of de« oration than 


volving space, 
safety 
the very essential expenditures which 
might contribute to plant efficiency 

provided these latter are fully self 
And as to historical back 
ground, it was most helpful to have 
integr tted 


supporting 
within the organization's 
thinking the realization that progress 
in economical steam generation has 
only a will- 


ingness to explore and exploit rela 


been brought about by 


tively small individual gains, each of 
which, however. pushed efficiency to 
that were obtain- 
able previously, and that no progress 


levels beyond any 


in the future would result if the steps 
that available for 


exploiting in the present were not 


were immediately 
fully taken advantage of. 

Progress and performance in nine 
steam electric power generation de- 
velopments on the American Gas & 
Flectric Co System are presented in 
Fig 3 
and unique, and each of these repre- 
sented a contribution toward eco- 


Each of these was distinctive 
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nomical generation of steam electric 
energy in its own particular sphere 
as against previously established 
standards or limits. The cycle at the 
Sporn Plant—-2,000 psi, 1,050 F and 
1,000 F reheat—takes its proper plac: 
as the culmination of a long line of 
forward-marching strides in thermal 
economy: It represents the highest 
practical thermal efhiciency obtainable 
today by the use of the regenerative 


reheat steam cycle 


Turbine Boiler Units . . . Analysis 
indicated that a unit of 125.000 kw or 
160,000 kw gross would give equally 
good results from a system supply 
standpoint. 
that 


units within the limits of temperatures 


The subsequent studies 


were made of turbogenerator 
and pressures contemplated resulted 
that the 


results, both from a capital 


conclusion 


nomic al 


in a most eco 


ost and an operating standpoint 


would be given by a unit having a 


PEAK LOADS 
vs 
LONG TERM 
TRENOS 


FIG 2—LOAD GROWTH indicates ample 
support for the system capacity increment 
18% of 1965 peak) afforded by plant 


125.000 kw and a 


maximum gross capability of 160,000 


nominal rating of 


kw, thus giving a feeder 
rating of 150,000 kw. 
The design adopted calls for a 


apability 


single pulverized-fuel boiler supply 
ing the 150,000-kw (feeder capabil 
ity) alternator. The boiler was de- 
signed for full forced pressure opera- 
tion without resorting to any induced 
draft fan. draft 
equipment was installed initially for 


ease in working out the details of the 


However, induced 


new step. No header connections are 


Prob 


provided on the steam end, 


ability methods for determining plant 
reliability have often failed to take 
into 


system size and 
growth in system size, the functioning 
f major 


consideration 


interconnections, and ar 


rangements for emergency 


supply, 


and the effect of various schemes of 
generation, not only on capital costs 
but on operating costs. In the final 
analysis, what one is concerned with 
is the obtaining of the greatest relia- 
bility per dollar of investment and 
the cost of 


and this, it was concladed, was given 


lowest over-all service 


by the basic scheme chosen. 

Space Economy Preserved . . . A 
crosscompound turbine was chosen 
in order to take maximum advantage 
of the high internal efficiencies pos- 
sible by going to 3,600 rpm on the 
2,000 psi, 1,050 F high end and to 
1,800 rpm on the 1,000 F reheat low 
end 
little additional cost beyond the item 
of additional space required because 
of the treatment of the high and low 
a single unit, both 
the electrical 
In operation, of course, they 


These, however, introduced very 


pressure units as 


on the steam and on 
end 
function exactly that way 

Even with the cross-compound idea 
to contend with, the design vielded a 
unit figure of 23.3 cu ft of building 
space per kw of gross capability on 
a 4-unit basis, and an expected figuri 
of 22.9 cu ft when the plant is fully 
ce veloped. 


On the boi 


able proble ms of size seemed to pres 


ler end no insurmount 


in view of the expe 
unit of 120,000 kw 
gross generation that had been proj 
ected that 
brought on the line very successfully 
in 1948 at the Tidd Station, partic 
ularly the difference in efh 
ciency between Tidd and Sporn m ide 
the actual 
1.33, as would be expected by the dif- 


ent themselves 
rience with a 


and was subsequently 


so since 


ratio in heat release not 


ference in capability, but only 1.11 


Gains with Hydrogen Cooling .. . 
The turbo-alternators are hydrogen 
cooled. This is standard practice to- 
day. But it is significant that neither 
the size of the unit nor the efficiency 
which that size and hydrogen cool 
ing makes possible would be avail 
able today if it had 
the work in development and ex 
ploitation of hydrogen cooling ini 
tiated on the American Gas & Electric 
System in 


not been for 


1928 and subsequently 
carried through on a long series of 
synchronous 
densers. Even though each of these 
offered attractions fully 
supporting the development, it was 


hydrogen-cooled con- 


economiK 
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recognized very early that the major 
gains to be obtained from hydrogen 
cooling would come about from its 
application to turbo-alternators; the 
experience obtained in the 22 years 
that have elapsed since then has fully 
borne this out 

On the 


was chosen he 


boiler end a dry bottom 


ause it was econom 
wal attainable for the 


coal 
of the plant felt a need to provide for 


full range of 


characteristics that the designers 


to give an economical supply of fuel 
because that elimjnated some of the 
difficult—to say the least 


always associated with the 


proble mis 
handling 
of large-scale molten slag hearths or 
floors: and in no small measure be 


difficult 


uncertainty as to rate of 


cause the 
duced by 


heat transfer that are always present 


problems intro 


in a wet bottom operation are aut 
matically eliminated, or substantialls 
so, when the ash is handled on a dry 


Electrical System Ni 


tion will be 


distribu 
carried out at generating 
voltage It will all be at a 
voltage of 138 ky for the 
und a volt age of the 
MM) kw for 


made possible simplified 


single 
first three 

order of 
This 


connections 


units 
subsequent units 
hetween generators and transformers 


without the intervention of low volt 


Adoption of 


transformers for the 


age switching \-phase 


step-up servi 
three 


utilizing transformers per ma 


chine. one for the high voltage ma 


chine and two for each of the two 


windings of the 


CONVEYOR SYSTEM, reflecting proximity to long-term cool reserve, spans two highways 


84 


machines, eliminated low 


voltage 
huse» 


The auxiliary supply except for 


emergency tie connections, was de 


basis 
Amy 


veloped strictly on the unit 


itilizing a 2.4500-v bus 


and 2 
| 


for motors from about 
550-9 


serve 90 hp 
service for 


125 hp 


und upward. and 


motors from approximate ly 


and below 


Based upon a long and extensive 


experpence mn tion 


prote yained by 


the use of differential relaying, all 
transformers 


fully 


covered by differential protection, the 


generators prine ipal 


and all main buses have been 


emphasis here being on providing the 


maximum safety with minimum ex 


pense Thus it was felt that in portant 
as this station is, the use of full pr 

tection on equipment and buses nm aide 
possible the 


adoption of a single 


switching scheme on all high voltage 


feeders, with a net saving in all 
around cost and ar 


the degree of 


improvement in 


reliability 


Control and Operation Pre 


vious experience with a cor ipletely 
ontrol system carried out 
Station had 
of the basic idea, and the 
further development of that idea on 
Missouri Avenue No. 7 and Tidd No 


2 gave additional reinforcement t& 


entralized 
it Tidd 


soundness 


indicated the 


It was therefore 
full at Sporn 


in original concept 
carried out to the 


I ere was als« ivailable here « Ape 


that hadn't been fully inte 


in earlier designs ror ex 


t has been demonstrated that 


June 5 


the operation of a plant from a cen- 
tralized control point made possible 
[ much 


not only the utilization of a 


higher grade of personnel, which 
could be given greater scope and re 
sponsibility, but that the existence of 
such personnel gave the plant an ad 
ditional assurance of safety and con- 


tinuity of operation, not subject to 


hazards that are encountered in indus 
trial relationships, even where these 
are carried out on the highest level of 


utual 


cooperation. Existence and 


utilization of such as 


new devices, 


the electrically tted 


age glass image, furnace 


tranen boiler 
flame im 
age. and the improvements in re- 
motely operated soot blowers all con 
tributed to the further de velopr rent 


a basically sound and relatively 
new idea. 

The control of the 
was again developed as part of the 
First the control of 
turbines was made part of the cen 


tralized plant control 


end 


electrical 


basic conce pt. 


The plant thus 
assumes the responsibility for, and 
discharges its responsibility with 
placing the unit on the high voltage 
buses. The problem of distribution 
of the plant energy then is placed 
into system hands and control and 
operation of high voltage feeders is 
not only placed within the high volt 
age vard and at some distance from 
the plant, but is actually made auto 
Thus operation 


and lesser probability of disturbance 


mati economy of 


of continuity are both promoted at 
the same time 
Personnel 


All the ke 
and substantially all the top super 


personnel 


personnel 


came from 


other 


points on the system The selections 
made were determined primarily by 
considerations of knowledge and skill 
a plant of this kind. by 


the desire to 


required u 
promote and advance 
talent and ability that had 
itself apable of being ad 


vanced wherever it had shown up or 


every 


the system, and by a determinatior 
to accept the temporary weakening of 
organization at existing plants that 
would inevitably from a loss 
ot capable men to the new plar Re 
Here it was felt that such weaken- 


ing would not only be temporary but 


result 


that, in compensation, opportunities 
would be presented for developing 
and promoting still younger men to 
be brought into the postions vacated. 
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COMPARATIVE HEAT RATES 
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AG&E PLANTS 


Subvurber No. 7- 
ib ale 


M$sour Ave No 7 
t a 


_-—— 


Twin Branch No 4 


+ Twin Bronch No 3 4 j 


Philip Sporn No. 


FIG 3—-RESOLUTE PROGRESS reflected in heat rate achieved in 9 system plants begin 
ning with Logan’s 12,300 and culminating in Philip Sporn’s expected 9,400 Btu per net kwhr 


Substantiating Operating Results 
... Unit No. 1 of the Philip Sporn 
*lant first and 
started supplying power to the sys- 
tem at &:48 AM, Thursday, Nov. 24, 
1949. A load of 20,000 kw was main- 
tained on the unit for approximately 
8 hr and during the next 24 hr the 
load increased to 
60,000 kw. with the generators op- 


was synchronized 


¥ as gradually 


erating in air. This operation was 
maintained for a trial period of four 
or five days. 

During this time all the feedwater 
heaters were placed in service. The 
for maxi- 


mum production of distilled makeup 


evaporators were set up 
in order to accumulate a reserve for 
of the unit. 


Also during this period the boiler 


the commercial starting 


which was started with treated river 
water was operated at 1,000 lb pres- 


sure in order to reduce the possibility 
of carrying over silica to the turbine 
until the the 
boiler were improved. 


water conditions in 

The unit was removed from serv- 
ice after the peak load on Nov. 28 as 
planned in order to complete neces 
sary construction work, balancing of 
the turbogenerator sets, and the test 
ing and filling of generators with 
hydrogen. 

The unit was returned to service 
10, and the load 
the weekend to 
140.000 kw on Monday morning and 


on Saturday, Dec 
was increased over 
to a gross generation of 150,000 kw 
for Tuesday morning load which is 
the system peak day. This load in- 
crease was accompanied by an in 
crease in steam pressure and leveling 
off of steam temperatures so that at 
150.000 kw, output, the design con- 


Comparative Data for Nine AG&E Plants at Full Load 


Twin 


Plant Logan Windsor Branch 4 


Top FE 
154,000 98,950 
1,265 1,275 
925 950 


Top 
90,750 
1,265 
925 


Cycle 
New Plant Output, Kw 
Throttle Press, psie 
Throttle Temp, F. 
Gross Over or Reheat 
Pressure, psia. 200 240 105 
Temperature. F 510 540 424 
Condenser Press, in. Ha 15 1 1 
Cire. Water Temp, F Var Var Var 
Boiler Eff., ° 86.4 54 85.2 
Make Up, 1.15 31 2.25 


* Cooling towers used, wet bulb 
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Mo 
Ave? 


1950 


Subur Tidd 
ben 7 2 


Twin 


Branch 3 


Deep 
Water 


Philip 
Sporn 


FE FE FE 
33,100 32,800 103,400 50,000 
1,315 1,315 1275 1,295 
1000 1,000 925 725 


Reheat Reheat 
71,800 
2415 

940 


Reheat 
143,750 
2,015 
1,050 


375 790 
750 900 1,000 

1 1 Ver 
Var Var oF 
865 e55 903 
1.25 1 15 


406 


ditions of 2,000 psi and 1,050 F at 
turbine inlet were realized, and 1,000 
F reheat temperature to the low pres- 
sure unit was obtained 

From a construction and design 
standpoint there are a number of 
which 


experience has indicated as necessary 


miner corrections operating 
and which will be carried out on the 
turbine and boiler equipment at the 
convenience of system load « hedule 
None of these problems is of a fun- 
damental nature 

salistactory 


In particular a most 


performance has been turned in by 
the centralized control facilities, and 
a number of plant shutdowns, in- 
chiding one or two under emergency 
conditions, have proved the antici- 
pated simplicity and the value of the 
remotely operated devices for quick 
restarting of the plant. In the matter 
of special provisions for protection 
of those features of the reheat cycle 


hict 


which are supposedly “endangered” 


during tripouts, recent experiences 
have again demonstrated a complete 
absence of situations that would re- 
quire special attention. 

Performance of the unit is furnish- 
ing ample grounds for the belief that 
full realization of the theoretical 
bogevs will be achieved. The weighted 
average heat rate for the period from 
December 15, 1949, to April 12, 1950, 
gives 9.411 Btu per net kwhr gen- 
erated. During this interval the plant 
took in its stride a number of shut- 
downs, and a period of operation 
with quality coal during the 
coal strike, that prevailed in the first 
quarter of the year, and also a period 
of operation with some or all high 
out of 


poor 


pressure feedwater heaters 


service for repairs. One check run 


at constant generator output 
of 151,000 
results: 
Auxiliary power: 8,000 kw or net 
generator hourly output 143,000 kw 
Coal rate: 0.8344 lb per kwhr; Btu 
per lb of coal: 11,129 
Heat rate: 9.286 Btu per kwhr 
89.85 
36.77 
To measure the maximum peak 


gross 


kw 


gave the following 


Boiler efficiency: 
Thermal efficiency: 


capability the unit was operated for 
three consecutive hours with a gross 
161.000 
auxiliary power consumption of 8,000 


hourly generation of and 


kw per hr. Under this condition the 
generators were operating under 25 |b 


of hydrogen pressure. 
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Sporn Heat Cycle Meets High Goal 


PHILIP SPORE 


Seven extractions, compression distillation, complete deaeration, no 


induced-draft fans, auxiliary savings by reheat result in over-all 


thermal eminence without excessive cost in outlay, upkeep or labor 


THEODORE BAUMEISTER, PROFESSOR OF MEC 


AND NSULTI? 


Piuysteal Location of the 
Sporn plant 1) 


the 


Philiy 
near the enter of 
the Amer 
& Electric Co 2 


integr ated s\setem of 


ican (yas 


area with substantial 


and ' 


lating 


with 

fav« red the ‘ h , 
station of high efhe ier n the 
of fuel provided the good thermal 
obtained without 
of operating re liability 


on a sit 
V ater 
power 
tse 
nomy could be 
sacrifies 


without 


ne 
stment, No 


heat 


EXCESSIVE nve 


fetish was to be mace ! low 


rat ex 


ept insofar a ! resulting 


plant hieved ains 
ar d ope ! 
detern 

the ternype 


maintenance 


In the nati 
re and rature 
pl ved ind to assist 
f the reheat vs tl 
eral comparatiy 
ilvzed. Thes 


nm the 


wee 
use of the lars 

the turb en 

ompanying boiler so 

naximnumnm idvanta f of 1} 

nechanism efliciens 

these 

t etfes 

Tr the 


itrangenie 


ies inher 
the 
perating labor 


the evelix 


large units and 2 


live use of 


prepara! on I 


nts which would give a 


true wtual omparison rather 


than 


i theoretical or ideal analysis it was 


rece ssary 
sible the 
. wl as 


ture 


to eliminate as far as pos 
details 
variations in feed water tem 
number of of feed 
feed the 


cle, reheat pressure, reheater pres 


otherwise confusing 
stages 
heatin pump locations in 
ive drop, drain coolers, drip pumps, 
gland sealing 
other 
easily cloud 
The results of these 
attempts to bring the cycles, which 


provisions 


makeup 


provisions and the many sir 


ilar items which can so 


the hasic msue 
were studied, to a rational compara 
tive footing are shown partially by 


the data of Fig 4. Basic thermal per 
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4G ENGINE 


NEER 


AMEK 


FiG 4—COMPARATIVE 
heot rates for reheat and non-reheot cycles 
»n 150-Mw units. Constant throttle pressure 
2,000 psi but variable steam temperatures 
included for boiler feed pump 


turbine room 


Allowances 


formance of the reheat and non 


les can be 


issuranice 


reheat eve read with rea 


sonable comparability 


from these curves 


Before 


boiler and top- 


Factor of Fuel Cost 
the a | M)-psi 


istallation 


wal 
pul turbine 1 was chosen 
for the Lo 
then costing 75¢ a ton. The 
and that de 


amply demonstrated by the present 


van Plant where coal was 
wisdom 
courage of sion > are 
day fuel price of nearly $5.00 a ton 
In the 


the studies which were made to reach 


at the same location ourse of 
a rational conclusion on the Philip 
Sporn units some of the comparable 
Table 1. These 


figures were prepared in 1943 and 
val price of 10 to 


figures are given in 
were based on a 


l2¢ per million Btu 


Heat Balance .. . The basic thermo 


dynamic reheat-regenerative cycle 
which was ultimately resolved for the 
plant is shown schematically by Fig 5 
The over-all performance data of the 
plant are plotted as a heat rate 


Fig. 6 


curve 


The thermal performance 


HANICAL ENGINEERING, COLUMBIA UNIVERSITY 
-AN GAS & ELECTRIC F 


SERVICE 


I i net plant send- t 
the 
with 
temperature 1s 
Btu per kwhr in the high load ranges 
The of Fig that the 
heat even at loads as | 
50°). will not rise above a value of 
10,000 Btu per kwhr 


of these e 


estimated average 
69 F cir 


estimated as 


under 


ditions ulating water 


200 

, 
curve ) shows 
rate iw as 
Lhe significance 
figures may better 


with 


onomy 
be appreciated by comparisor 
nlv a few 


OM} 


other plant data. It 
ago when the 2.400 psi 
Unit No. 3 installation 
was made at the Twin Branch Pl 

and despite all efforts, at that time 
it was not possible to break through 
the figure of 10.200 Btu pet 
The Philip Sporn Plant represents in 


was 
years 


OO) F 


reheat 


kwhr 


effect a progressive step, in less than 
LO vears time, of a fuel reduction of 
10°) in the thermal requirements for 
the production of a saleable kilowatt 
hour These 

doubtless make 


eflicient steam 


figures 
this plant the most 
ted 


performance 


station vet prayer 


or constructed 


Major Contributions . . . The heat 
Fig 5 reflects 
many elements worthy of particular 


balance diagram of 


recognition, as fo | ws 
1. Seven stages of extraction feed 
The 


heaters in 


heating are 
last, high 


clude integral 


water employed 


two pressure 
lrain coolers. Cascad 


ing. without subcooling, is. used 


the 


on 
remaining low pressure, closed, 
for the 18th 
1 drain pump returns the con 
feed The 


first heater, because of its low oper- 


heaters, 


Here 


} 


densate to 


except stage. 


the line. 


main 


absolute 
directly to 


ating drained 


pressure, is 
the main condenser. The 
temperature rise of the water in each 
of the successive heaters is by 


alike heaters 
carry at least twice the load of those 


no 


means The crossover 
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FIG 5—HEAT BALANCE for 150-Mw unit at 2,000 psi and 1,050 F reheat for full load operation with 9.200 Btu net performance; con 
stont circulating water temperature, 69 F; seven stages of extraction; compression distribution incorporates heat pump gains 


(the Sth 
This unequal division of the 


next immediately below 
stawe 
temperature rise stems from the ther- 
1 
reversibility. considera- 


high 


steam, 


rhe dy hami 


haust 


pressure turbine ex- 
before 
ontrasted with steam from the fifth 


stage of the low pressure turbine, fol- 


reheating. as 


lowing the re-superheating operation. 
The 


ture 


customary equality of tempera- 
heaters 
is thus altered for specific advantages. 


rise among feedwater 


Gland Leakage Allowances . 
2. Separate shells have been provided 
for the makeup evaporator condenser 
leak-off 
condenser because of the consequent 
plant heat rate. 
The numerous gland leakage quan- 
tities, originating in the 


and for the gland steam 


improvement in 


sources 
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shown on the heat balance diagram 
are made purposely larger than the 
manufacturer's guarantees to allow 
for the usual wear and operating vari 
itions and to avoid unreal approaches 
to the problems of handling leakage 


which is larger than expec ted. 


Compression Distillation . . . 

3. Loss of steam and water from the 
system has been based upon an esti- 
mate of 1.5% of throttle flow at full 
load conditions. This, from previous 
experience, should meet the needs of 
the plant in ample manner. The 
makeup is provided through (1) a 
conventional evaporator on the 10th 
stage extraction, as shown, or (2) a 
motor driven compression distilla- 
tion unit. The latter was chosen, for 
initial use in this plant, as an answer 


to the 


often made about the inadequac v ot 


ommon complaints which are 


makeup capacity, particularly at par 
tial leads on the main unit. With the 
usual evaporator, a shift can be made 
to higher or lower bleed points at 
lighter loads on the main generating 
unit, but the thermal sacrifice is con- 


siderable. A 


heat pump was therefore specified to 


thermo-compressor or 


meet this sort of criticism and to in 
troduce other inherent advantages. A 
compression distillation system can 
be operated from the station bus or 


from the with 


excellent over-all thermal results and 


transmission svstem 
with complete independence of the 
load on the main unit. The coefficient 
of performance for this heat pump is 
of the order of 15 to 20 which is the 
over-all equivalent of the thermal re- 
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COMPRESSION DISTILLATION UNIT, motor-driven 


supplements moke-up copacity of 


evaporator on 10th stage extraction with heatpump coefficient of performance of 15 to 20 


ould be 
qu rdruple effect 
The cycle for 


tillation unit 


sults which « expected with a 


evaporator plant. 
this compression dis 


is shown schematically 


in Fig A motor driven « 


takes 


evaporator 


OMpressor 
shell atl the 


pre ssure 


vapor from the 


raises its and 
delivers it to the coils in the evapo 
rator. The latent heat of condensation 
serves to supply the necessary latent 
heat for evaporation. A series of heat 


exchangers are necessary as shown 


full 


and maintain the 


to recover the 


heat 


complement of 
operability of 
the unit 


Complete Deaeration . . . 4. Com 
fer d 


require 


deaeration of the 
} 


asic 


plete water 
ognize d as a 


ment for the 


«que nee no 


was res 


cycle and as a conse 


water is allowed to enter 


the economizer which has not been 
degasihed immediately 
troduction \ 


before its in 
“deaerating hot well 
per liter oxygen) is supplied 
This 


pr cs 


on the main surface condenser 
is supplemented by a 
sure deaerator on the LOth stage ex 
line Drips from the high 


heaters are 


positive 


traction 
pressure cascaded to this 
shell for deaeration and make up sup 
fore in 


This 


assul 


ply is separate ly degasihed be 


troduction to the evaporators 


arrangement gives maximum 


ance ot complete deaeration and sim 
ultaneously effective heat economy in 
the power cv« le 

5. All pumps in the feed 


svsten 


are motor driven at constant speed 


The complications and expense 


speed control were not considered to 
light of 


pet ted high load factor operation 


be justihable in the the ex 


Recovery of Generator Heat .. . 
6. Efforts are made to recover heat 
from the but 


whenever the condensate temperature 


generator windings 


leaving the condenser hot well ex 


ceeds a predetermined maximum 


value (90 I service water or circu- 


lating water is employed with heat 
exchangers to hold the temperature 


to the desired value to realize the 


thermal advantage of heat recovery. 


7. In the lavout of the plant heat 
cycle it is quite usual to place greater 
emphasis on the turbine room, its 
auxiliaries and heat traps, than on 
the boiler 
not always the 


best « 


room. This procedure is 
eflective The 


ver-all thermal performance will 


most 
result from a mutual crediting and 
debiting of all boiler and turbine 


The selec tion of 
well 


room ¢« omponents 


the final feedwater temperature 


FIG 6—RANGE OF LOADING for half to 
tull value reflects under 10°. spreod in ther 
mal efticrency tor over-all performance 


June 5 


illustrates this situation. In the 
Philip Sporn evele the final feed 
temperature has been purposely lim- 
ited to a value less than 443 F at the 
load. The 
evele in itself might thermally indi- 


I he 


however, 


heaviest turbine room 
cate a value somewhat higher. 
boiler 

feed 
evaluated to give best over-all ther- 
with the selected tem- 
the boiler efh 
has been specified at VO"~ 


gain in efhiciency, 


with lower temperatures was 
mal economy 
perature. Similarly 
erency 
which can be realized with the speci- 


fied feed The 


boiler efficiency versus the net value 


temperature gross 
has likewise been recognized in the 


conclusion to use forced draft, ex 


clusively, instead of the more custo- 
mary arrangement of two fans with 
balanced draft. The substitution of 
the forced draft fan for the combina- 
tion of forced and induced draft is 
estimated to result in 
of the orde 


or 5O Btu pet 


1 power saving 
of one half of one percent 


kwhr 


The 
cross compound turbine has been 
chosen to take best advantage of high 
The 


600-rpin ele- 


Reheat via Cross-over .. . 8. 


internal efficiencies. 


between the 3,600 and 


crossover 


ments is combined with the reheating 
function. The pressure at which this 
is effected is somewhat different from 
what would be dictated by the ther- 
mo-dynamics alone but it results in 
a better capacity split and in more 
economical sizing of the reheater pip- 
itself. The 


of the turbine set 


ing and of the reheater 
internal efhciency 
flow 


is high by reason of the large 


passages which are a necessary ac- 
The 
1,000 F at 
substantial 
eth- 


mousture 


companiment of large capacity 
high reheat temperature 
WOO psi makes a 


high 


minimizing 


also 
internal 
the 
loss in the exhaust end of the low 


contribution to 
ciency by 
pressure The final moisture 
limited to 6-7, 


which is 


turbine. 


content has been 


at full load, 


lower than prevails on most condens- 


considerably 


ing turbine exhausts. The low pres- 
sure turbine element is, in turn, made 
tandem compound with a double flow 
exhaust The 
and thus 

heat rate. 


moder n 


latter reduces 


section 


the leav ing ] ysses serves 

The 
power 
plant seems often to be relegated to a 


greatly to improve 


condenser end of a 


somewhat minor position probably 
} the 


because it does not contain 
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FIG 7—~-COMPRESSION EVAPORATION CYCLE minimizes thermal sacrifice in afford- 
ing adequacy of make-up supply. System can be operated independently of main-unit load 


glamor of the high pressure and 
high temperature features. Yet, it is 
still the valuable part of a 
steam power plant and its full poten- 
tialities should not be neglected. Ex- 
haust the double flow 


LP element were accordingly reduced. 


most 


losses, with 


Reduced Auxiliary Power .. . . 
9, One of the minor advantages of 
the reheat cycle is represented in the 
reduction of auxiliary power. 

10. Much attention was devoted to 
the thermal losses which would ob- 
tain on the plant if the primary and 
reheat temperatures were allowed to 
deviate from the specified base values 
of 1,050 F and 1,000 F respectively. 
This situation can become especially 
bad at partial loads if the tempera 
tures are allowed to drop. The in 
herent design features and operating 
characteristics of the boiler. the high 


TABLE 1 


Line Case 


1 Throttle pressure, psie 
2 Throttle temperature, F 
Resuper heat temperature, F 
4 Resper heat pressure, pve 
5S Condenser pressure, in. abs 
© Boiler feed temperature, F 
Comperative overall! net plant heat rate, Btu per kwhr 
& Price for boiler and turbine generator 
9 Increment in boiler end turbine price, $ 
10 Sevings in heat rete, Btu per kwhr 
11 Estimated Annual fuel savings, $ per year 
12 Gein or loss in plent capacity, Kw 
12 Increment value of capacity @ $50 per kw, $ 
14 Remaining increment to be absorbed by fue! saving, $ 
15 Annual return on increment investment with credit for 
incressed capecity, “* 
16 Annual return on increment investment without credit 
for increased capacity, “; 
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pressure turbine and the low pressure 
turbine had therefore to be studied 
individually and jointly. The ulti- 
mate reflected in the 
data of Fig 8 which shows the steam 
temperatures at several vital points 


conclusion is 


in the cycle. These are the conditions 
under which the actual installation 
must run. The curves show the mag- 
nitude of the temperature variations. 
These, typically, at half load, are 
1,010 F primary 
860 F reheat 
values are respectively 40 degrees 
140 substandard. To 
meet the specification of Fig 8 it is 


and 
These 


temperature 
temperature, 
and degrees 
necessary to resort to some attemper- 
ation at or near full load. Attempera 
tion at the primary level of 2,000 psi 
offers no thermal disadvantage. How 


the reheat 
steam is serious because every pound 


ever, allemperation of 


of water used for this purpose is in 


Comparative Returns on Alternate Heat Cycles 


1,315 
1,000 
None 
None 
1 
500 
10,510 9,800 
$4,955,000 $5,113,000 
Hese $158,000 
Base 710 
$99,400 
+ 1,240 
$62,000 
$96,000 


103 
63 


FIG 8 —— SUBSTANDARD temperotures 
cause resort to attemperetion near full load 


reality steam which is employed on 
a 400-psi cycle instead of a 2,000-psi 
cycle. Thus the reheat attemperation 
of 21,000 Ib at full loads as shown 
in Fig 2 sacrifices 30 Btu per kwhr. 
This loss was considered acceptable 
at full load in order to sustain the 
plant efficiency at loads down to a 
value of 50%. 

Lk. Inquiry is often directed to the 
basic worth of the several operating 
variables which are normally encoun- 
tered in the routine operation of a 
high pressure, reheat, steam plant. 
The values of primary temperature, 
reheat throttle 
sure, reheater pressure drop 


temperature, pres- 
feed- 
water and condenser 
vacuum come within this specifica- 


tion, 


temperature, 
some over-all 
which can be considered as 
representative of the Philip Sporn 
units, are given in Table 2. 


approximate 
heures, 


TABLE No 2 -Approximate Correction 
Factors For Over-all Station Heat Rate 


Initial and reheat steam temperatures, each changed 
the seme emount 


2.5 Btu per kwhr per degree of combined 
initial and rehest tempereture 


levtiel steam temperature, no change in reheat steam 
lempersture 
1.3 Btu per kwhr per degree of steam tempereture 
Reheat steam temperature, no change in initis! steam 
temperature 
1.2 Btu per kwhr per degree of reheat temperature 
Initial steam pressure 
0.3 Btu per kwhr per Ib of initie! pressure 


Feadwater temperature 
1.5 Btu per kwhr per degree of feed temperature 


Condenser Vecuum 
200 Btu per kwhr per inch of vacuum 





Steam Generation Employs Reheat, 


PHILIP SPORE 


S. N. FIALA, MEC 


Furnace and boiler designed for 112 billion Btu per hour input. 


Pressurized operation without induced draft fan, controlled tem- 


perature of 1,050 F and reheat to 1,000 F 


starting including ignition of coal burners. 


Remote control of 


Recirculation of 


a part of the combustion gases for steam temperature control 


HANICA 


AMERICAN 


HIGH PRESSURE UNIT (left) returns exhaust steam to superheater section for reheot in 


cross-over to twin LP units, right 
OPERATING RECORD of large singh 
boiler units on the AGA&T 

adequate onfirmation of the assump 
tion that 


system gave 


a single reheal ty pe boiler 
half bil 
input 


With this de 


eclsion m ide it was dete rmined to ex 


designed for one and one 


lion Btu hourly heat was a 


practical consideration 
ploit all the savings that installation 
offered. The 


plant layout reveals the surprisingly 


of a single boiler unit 


compact arrangement 


of this equip 
ally 


ment in spite of its re 


LITirrie nse 


pro} ortions 


Boiler and Furnace 
pulverized coal-fired 

(Fig 10) serves each turbogenerator 
set. Each has a 


930,000 Ib of steam per hour at 2.000 


radiant 
continuous rating ol 


psi and 1,050 F at turbine stop valves 


Integral convection reheater surface 


is installed in each boiler to handle 


90 


Parts for second pair of units are in middle foreground 


$40,000 Ib of steam per hour, raising 
0 
Feed 


the economizer 


the temperature from 652 F at 

1000 F at 380 
temperature to 
t this load is 443 F and fuel 


nput is 1.300,000,000 Btu per hour 


pst to pst 
valer 


The units are designed for 2.500 
psi working pressure and utilize natu 


Water is supplied di 


the main drum through 


ral circulation 
reetly fron 
2 multiplicity of unheated tubes uni 


formly distributed 


across the drum 
tht 
header 


' 


the lower water-wall supply 
Steam and water discharge 
the generating circuits 18 again 
the 


tive separation is ac 


miv distributed along 


tru and eff 
plished by 


} 


scTul 


This drum has a shell which is 69 in 
OD. 6! in. thickness 
ill length 


the evelones and 


»bers located in the single drum 
and 56 ft, 8 in 
and weighs 135 tons 


» is of the radiant tvpe 


OD tangent bare 
constitute the 


with itt 
which entire steam 
Maximum heat 
»btained eco 

installatior f a 
wall 


generating circuit 
surface is 
ally by the 


furnace 


avsorption 
nomi 
utilizes 


division which 


both wall faces for maximum cooling 


The 


projected surface are 79,800 « 


volume and 
i ft and 
17 000 sq ft. respectively, up to 


surface furnace 
the 


superheater inlet. Resulting libera 
tion and absorption rates at on 
servative and are designed to permit 
satisfactory operation with a wide 
range of coal ash fusion temperature 


characteristics. 


Superheater and Reheater 

Main and reheat superheaters are lo 
cated in a single vertical convection 
pass. All 


complete gravity drainage. The vari 


tubes are horizontal for 
ous portions of main superheater are 


- interspersed with \the reheat super 


heater in the gas flow path to give 
the most practical arrangement of 
these surfaces and with added recog- 
nition of the requirements for pro 
tection of the reheater during starting 
ind during interruption of steam flow 
to turbines resulting from closure of 
turbine control valves or stop valves 

No special provision is made for 
cooling of the 


starting 


i iring 


flow 


reheater 


steam 
or during turbine stean 
The 


starting up from cold with « 


interruptions. design permits 


ontinu 


pulverized coal-firing, 


supple 


torches for 
It also provides a 


mented by ignition oil 
stable operation. 
very important element of flexibility 
when the generator output is inter 
rupted and the cause is not immedi 
Under this lition 


ately known 
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Pressurization, Gas Recirculation 


the superheater safety valves will 
open to protect the superheater from 
overheating but there will be no steam 
flow through the reheater. Continued 
firing at a rate equivalent to 25°~ full 


capacity can be maintained. 


Superheat Controlled . . . An auto 
matic arrangement is provided in the 
controls so that upon interruption in 
steam flow a number of pulverizers 
ure tripped out of service and an im 
mediate reduction in firing rate to 
approximately 25% 
tablished. 


operator to appraise the situation and 


capacity is es- 
This permits the control 
either to re-establish generator out 
put or to complete the shutdown of 
the unit. 
to re-establish 


In the event it is possible 
output, this is then 
high fuel i 


put and temperature level and there 


done from a relatively 


fore with minimum thermal shock to 
the high-temperature portions of the 
superheater, reheater, piping, and 
turbines 

Both main and reheat superheaters 
are designed for some excess surface 
to provide means for control to the 


design level at high loads 


Attemperator Provisions 

Spray attemperators are used for con 
trolling both superheater outlet and 
reheater outlet 


from 87° 


steam temperatures 
load up to full load 
Sources of spray water and relative 
locations of attemperators are shown 
on the steam flow diagram, Fig 11. 

Water for the two identical super 
heater taken 


header 


attemperators 1s 
the boiler 


from 
beyond 
the high-pressure feedwater heaters 
One attemperator is located in each 


feedwater 


of the two steam pipes connecting the 
primary superheater outlet header to 
the secondary inlet 
These two steam pipes are 


superheater 
header. 
crossed so as to equalize any unbal- 
ance in in the boiler 


caused by unequal firing, localized 


heat transfer 


slag deposits, or any other unusual 
operating conditions which could un- 
balance gas flow or temperature to 
the two sides of the convection pass. 

Water for the two identical reheat 
attemperators is taken from the third 
stage of the boiler feed pumps and 
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wate make 


FIG 9—PHILIP SPORN PLANT hos transformer bonk and turbine room towerd Ohio 


River and boiler room on the landside 


fuel gas 


Control for pairs of units centered between boilers 


> far 
by pass aanmper 


“y 


J 


recrcdation 


ash 
gro ty @aposar’ 


FIG 10—RADIANT FURNACE hos division wall; main and reheat superheaters are inter 


spersed in single vertical convection pass 


passes directly to the reheater steam 
inlet pipes without additional heating. 

Design quantties of attemperating 
water at full load are 40,000 Ib per 
hr at 443 F for the superheater and 
21,000 lb per hr at 302 F for the 


Tubes are horizontal for gravity drainage 


reheater. Reheat attemperation is de 
liberately kept at a low level since at 
temperation represents a thermal loss 
because steam is generated which 
does not pass through the high-pres 


sure turbine element. 





iptwrtre — 


SCHEMATIC STEAM FLOW DIAGRAM 


FIG 11—SEPARATE attemperotor valves 
for superheot and resuperheat supplement 
flue gas recirculotion in tempercture control 


Superheater and reheater tubing 
and header materials are quite varied 


to meet the temperature require 


(Table | 


ments most economically 


Economizer and Air Heaters 
A relatively 


cluded as an integral part of the up 
take pass. It 
to provide the small amount of gas 


small economizer is in 


convection 


was sized 


ooling between the superheater and 
the air heater, both of which have 
their terminal temperatures approxi 
mately fixed 

There are two large regenerative 
rir heaters included to provide high 


oF for 


of wet 


air temperatures most ef 


fective drying coal in the pul 
verizers and improved combustion of 


the coal These heat 
final 


leaving gas temperature of 233 F at 


in the furnace 


ers are designed to provide a 


maximum load and with 8O F enter 


ng ai Under these conditions, the 
Ohio 


heating 


expected boiler efhiciency with 

eal of 11.400 Btu per lb 
value is 90.3 Preliminary 
have indicated this efficiency is being 
fully other si 


nificant operating conditions 


teats 


realized along with 


Coal Preparation and Burning 
Raw coal from the bunkers is fed 


DOS gravity 


directly through short 


expanding conduits to the pulverizer 


feeders which are located on the main 


. operating floor for ready accessibility 


for cleaning attention or mainte 
nance. From these feeders, coal drops 
vertically and directly into the top 
of each of the five pressure pulveriz 
ers. Each pulverizer has a capacity 
of 15 tons per hr of specified coal 
and under normal coal conditions de 
sign ean be 


capacity of the unit 


carried with four pulverizers, thus 
releasing one pulverizer for mainte 
nance or adjustment during normal 
daytime working hours. Subnormal 
oal conditions generally require that 
all five pulverizers be operated, and 
under such conditions extremely poor 
grades of coal can be utilized without 
sacrifice of unit capacity due to pul 
verizer limitations 

coal from the 
directly 
two per pulve vet 
roof 


inte the 


Burners are of the multiple tip desien 


five pul 
into the 

located 
firing di 


Pulverized 
verizers is blown 
hurners 
and 


in the furnace 


rectly downward furnace 
and provide effective mixing and tut 
Vertical fir 


ing of this ty pe also prom ites maxX 


bulence of coal and ait 


mum utilization of furnace volume 
by the flame by virtue of the inherent 
of the flame 
outward during the downward travel 

The 
trolled in all respects from the con 


trol fuel oil 


lighters, remotely controlled. provide 


tendency to mushroom 


burners are remotely con 


room Automat 


means for instantaneous ignition of 
coal during any phase of operation 
from normal starting through nor 
mal load manipulation and for emet 
genev shutdown. Visual observation 
of flame from each burner is 
mitted to the 


trol room by 


trans 
operator in the con 


wired television 


Pressurized Operation The 
Philip Sporn Plant boilers are de 
foreed-draft 


although 


signed for operatior 
draft 
are provided for alternative 


tional 


only induced 


fans 
onven 
“suction” operation. Decisior 
to retain suction operating facilities 
was made to insure maximum capa 

itv availability of this large 
ing the early 
down the 

The 


ments can be 


later 


unit dur 
“shaking 


peration ele 


period ot 
pressure 
ments suction operation ele 

isolated 


and reused as reliable 


readily and 
removed 
pressure 


peration is deve oped 


The pressure operation feature is 
not entirely new but the present ap 


plication represents a decided step in 


June 5 


size of unit and gas pressure level to 
which it is applied 

Principal Advantages of Pres- 
surization 
operation must provide a very tight 


.. L. Design for pressure 


and leak-proof setting to prevent out- 


ward escape of flue gases. This in- 


sures operation with minimum ex- 


cess air since all air is available to 


the burners for combustion. Con 


ventional units generally have from 
10 to 25° air 


the burners 


infiltration bevond 
thus contributing a cor 
responding loss in efficiency to the 
extent of from 0.6 to 1.5% of fuel 
fired 

2. With pressure 
forced draft fan 


volume of air 


operation. the 
h indles i smaller 
than the combined 
forced and induced draft 


fans for suction operation. This repre 


volume of 


auxiliary fan 
800 kw. or 
0.5° of fuel fired, for the units when 


sents a reduction in 


power of approximately 
operating at peak load 


induced 
draft fans will eliminate the substan- 


3. Eventual omission of 


tial maintenance usually associated 
with these fans 

4. Elimination of draft 
fans will result in a space saving of 
This might 
be variously estimated at from 0.5 to 
| 1 ft ver kw capacity 

5. Elimination of induced 
fans will 
direct saving in initial investment in 
This 
item mieht be estimated at from $0.25 
to 80.50 per kw capacity 


6. Pressure 


induced 


appreciable magnitude 


draft 


from designs result in a 


fans. drives and 


accessories 


operation permits 


mbustion control application to a 


instead of 


ipplication to two fans having 


single fan onls simulta- 
neous 
dissimilar functions 


The desien for 


necessitated some very positive pro- 


pressure operation 


visions to eliminate usual points of 
leakage 
skin completely 
for ti¢htness but sufficiently 
for thermal 
of insulation and plastic finish out- 
side the casing provides for effective 
reduction of heat losses from the unit. 


The furnace casing is of the 
welded 
flexible 
Applic ation 


tvpe and is 


expansion 


Recirculation of Combustion 
Facility for recirculating 
a portion of the flue gases (Fig 10 


is an entirely 


(,ases 


rin 
iple for maintaining superheat and 
reheat 


new concept and 


steam temperature at a high 
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PULVERIZERS are five in number for two boilers and each hos a 
Four im operation normally will suftice 


capacity of 15 tons per hour 


level during partial load operation 
and without increasing gas tempera 
tures in any part of the system. A 
part of the gases is withdrawn from 
beyond the economizer and raised in 
pressure by the recirculating fan and 
returned to air duct 
ahead of the burners for direct mix- 


the secondary 


ing with the combustion air. A simi- 
lar method, wherein the gas is re 
turned to an appropriate point in 
the furnace without premixing with 
the air, might also be employed. 

The effect of flue gas recireula 
tion is primarily to provide for less 
heat absorption in the furnace and 
more in the pass. The 
total heat 
(not temperature) entering the con- 


convection 


greater gas weight and 


vection pass afford means for greater 


heat absorption by the convection 


surfac e. 


TABLE | — Materials Employed in 
Superheater and Reheatzr Sections 
of Boiler 


PRIMARY 
SUPERHEATER 
Inlet Header 
Tubing 47 rows 
1 row 
1 row 
Outlet Header 
Attemperatcs 
Piping 


MATERIAL SPECIFICATION 
SA-106 Gr. B C- Steel 
SA-210 C-Stee! 
SA-209 C-Mo Stee! 
SA-213 Gr T 22 CR-Mo Stee 
SA-280 CR-Mo Stee 
SA-280 CR-Mo Stee 

SECONDARY 
SUPERHE ATER 
inlet Heede 
Tubing 20 rows 

4 rows 

Outlet Header 


CR-Mo Stee 

CR-Mo Stee! 
Stainless Stee! 
CR-Mo Steel 


REHEATER 


Attemperetor 
Piping C- Steel 
Inlet Heede C- Stee! 
Tubing 16 rows C- Stee! 
2 rows C-Mo Stee! 
6 rows 1-14 CR-Mo Stee! 
4 rows T-22 CR-Mo Stee 
Outlet Header P3b CR-Mo Stee! 
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2,300 psi 


Flue gas recirculation becomes par- 
ticularly advantayeous with units re 
quired to produce both high initial 
and reheat steam temperatures with 
all or a predominance of convection 
superheating and reheating surface 
At partial loads it has a very pro 
nounced effect in maintaining high 
steam temperature levels and cor 
unit heat 
at a very small expenditure of off- 
peak auxiliary power for the fans 
data for the 


first Philip Sporn unit indicate the 


respondingly lower rates 


Preliminary operating 


following actual conditions: 


Max. % Gas Recir- Heat Rate Gain, % 
Load 4iahor Gross Net 
100 0 0 0 

75 i 1.5 1.4 
6, 10 2.0 19 


4) ¥ 2.4 


Kach 


boiler unit is equipped with fourteen 


Steam Soot-blowers 
retrac table-type soot blowers, all of 
which are located in the convection 
These 
types: (1) 


pars blowers are of three 
specific full retracting, 
(2) partial retracting with blowing 
nozzles at the inlet and end of the 
partially inserted lance tube, and (3) 
where external 


teles« opi elements 


clearance and temperature level pre- 


vented use of the full or partial re- 
blowers. 
from the boiler 
600 psi, 1s 
blowing medium and all blowing is 
conducted from the central control 


tracting-ty pe Steam, origi- 


nating drum and 


reduced to used as a 


room from the automatic sequential 
soot-blowing control panel. The air 
preheater soot blowers are similarly 
automatized for 


remote operation 


from the central control room. 


BATTERY of motor-driven boiler feed pumps serves the boilers ot 
Temperature of the feedwater to the economizer is 443 F 


Ash Removal I ach unit is pro 


vided with a mechanical dust co! 
lector. This collector is made up of a 
total of 6.240 


clone-ty pe 


aluminum 3-in., cy 
ollecting elements Fly- 
ash is removed continuously from the 
valves 


collector feeder 


whic h 


hoppers by 
deliver it to water-mixing 
t hambers The mixture is then flushed 
through a single pipe to the disposal 
and water are 


area where the ash 


separated by sedimentation. This en 
tire collection and disposal system 
represents one of the simplest forms 
of handling such materials and re 
quires minimum operating attention 
and expense 

Dust 
bv a high-level discharge stack serv- 
Each stack is 150 ft 
high above the top of the plant and 
295 ft high above grade. The high- 
level, high-velocity discharge of resid 


collectors are supplemented 


ing each unit 


ual gases provides for adequate and 
effes live dispersic n for maximum 
benefit in nuisance elimination 
Furnace ash is collected in two re- 
fractory-lined ash hoppers directly 
beneath the water-cooled furnace hop- 
pers. The ash hoppers are periodically 
sluiced to a clinker grinder and thence 
to a 


common from 


which the ash is immediately pumped 


cast-iron sump 


to the disposal area. 

The ash hoppers have water seals to 
provide tightness during either pres 
sure or suction operation. The entire 
disposal installation is thus of the 
closed type permitting ash removal, 
during positive pressure operation, 
without exposing any portion of the 


system to hot gases 
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PHILIP SPORE 


Double Shell Construction 
The 3,600-rpm high-pressure turbine, 
because of the relatively small wheel 
diameters, is readily adaptable to the 
high temperature and pressure speci- 
fied. A double-shell construction is 
employed with the inner shell suy 
porting the nozzles and diaphragms 
The annulus between the two shells 
is maintained at an intermediate pres- 
sure by steam supplied from a lower 
TURBINE UNIT comprises high pressure machine with reheat to 1,000 F in crossover to low stage. This steam « ools the outer shell 
pressure unit. Systematically arranged parts are for second unit in the background and reduces the loading of the shells 
and bolting. The resultant thinner 
castings accommodate temperature 


changes more readily and without 
distortion 


Turbine, Condenser ad 100 on 1.200.8pm machine 


The resuperheated steam enters 


Piping Fit Objectives —* ez e 


and is the first case where initial tem 
peratures of this magnitude have been 


; Se employed in a 1,800-rpm_ turbine. 
Cross-compound turbine-generator unit with 1,000 F on The wheels of the first 


1,800-rpm element. Weir in discharge tunnel saves the single-flow section are forged 
integral with the shaft, avoiding 


foundation costs. Pressure deaeration. Bored forging danger of loosening under rapid tem 


perature changes. The wheels of the 


12 stages of 


for steam header. Turbine stop valves also serve boiler 


last six stages of this section of the 
turbine, however, are keved and 
shrunk to the shaft, thus eliminating 
the necessity of making a long for 
C SERVICE CORP of 


ing 


S. N. FIALA, M HANICAL & ; ER, HEAD, MECHANICAL ENGINEERING DIV 
AMER it A. C TRI j 
NV . & ELt larger diameter with its at 
tendant possibility of improper work 


ing of the material 


125,000 rated kw cross resuperhe: ted to 1,000 F and en The low pressure double-fl 


turbine enerator ters the 1 8OO-rpm tandem-com 


tion consists of four stages with all 
».000-Kw, 3.000 pound, double-flow 


} 
low-pressure ele wheels keyed to and shrunk on the 
igh-pressure tur ment (Fig 13 This turbine consists 


shaft 1 he cross-over between the 
and a 90,000-Kw of an 18-stage single-flow or in 


single-flow and double-flow sections 
ndem ‘ mpound, termediate pressure section— followed 


. of the low-pressure turbine is propor 
ressure turbine and by a +stage double-flow section. The 


tioned and vaned for minimum small 
iachine is provided with seven points 


pressure drop. 
at 2.0K) pst and if extraction for feedwater heating 


re enters the high-pressure ne from the exhaust of the high Condensing System . . The cir 
ne (Fig 12) through : 


pressure turbine and the remaining culating water. system is designed for 


, 
! 

ted on both the upper and six from the low-pressure turbine a total flow of 1.500 cu ft per 

wer turbine shells. The steam is These units are designed for 


op 675,000 gpm) for the ultimate plant 


expanded through this 1LO-stage tur eration at the highest combination of — of six units. A common screen house 
ined 


ne and exhausts at approximately pressure and temperature so far em ind discharge tunnel are provided 
load. It is then  ploved and are the most efficient for each two units. Because of wide 


} 
iler where it is steam-electrical units in service variation in river level. screens are 
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extremely long—74 ft between shaft 
centers. A wooden sluice gate before 
each screen makes it possible to de 
water the entire intake tunnel 
remove any screen for repairs, while 
the unit remains in operation A 
normnaily closed sluice gate. in th 
dividing wall between the screens for 
Units No. | and 2. can be opened to 
equalize flow to the two units when 
creen is out of service. 
formation on or in front of 
the trash grille is prevented by wart 
condenser discharge water recircu 
lated to the screen house intake 


through pipes in the partition walls 


Siphon and Seal The tops of 


the condenser water boxes have been 
placed at an elevation equivalent to 
maxirvum siphon effect above normai FIG 12—LONGITUDINAL SEMI-SECTION of 35-Mw 10-stage high pressure element of 
pool in order to save foundation cross-compound unit. Steam enters through 8 control volves on upper and lower shells 
costs. Extreme low water may be as 
much as 15 ft below the normal pool. 
and during this time discharge sluice 
gates may be throttled to maintain 
siphon flow. Circulating water pumps 
are driven by two-speed motors to 
maintain full flow of water with the 
discharge sluice gates throttled. 
\ saving in construction cost was 
also made by installing the discharge 
tunnels above extreme low-river level 
and providing a weir in the outlet 
discharge tunnel to seal 
air leakage into the con 


water b Xes 


Feedwater System . Deaerated 
water from the condenser hotwell is . 
delivered to the boiler by means of FIG 13—-TANDEM COMPOUND doubile-flow 22-stage low-pressure element hos single 
three sets of pumps in series, ie, 1,800-rpm generctor at right. The turbine has 7 points of extraction for teedwoter heating 
the hotwell pumps, the condensate 
booster pumps. and the boiler feed 
pumps located in the feed heating 
cles as shown in Fig 5. All pumps 
are constant-speed, motor-driven. One 
of the two single-stage, hotwe'!l pumps 
delivers water to either of two two- 
stage booster pumps. The developed 
pressure on the latter is ample to 
deliver the condensate to the de 
aerator. Two of the three boiler feed 
pumps under the deaerator then raise 
the pressure to that dictated bv the 
boiler 
Heat lost in the generator windings 
is recovered in the feed system for 
part of the vear. A recirculating ar- 
rangement with supplementary cool- 


ers is used to avoid excessive winding 


temperatures during warm weather MAIN FEEDWATER HEATERS ore horizontal 2-pass U-tube construction. High-pressure 
periods of poor mdenser vacuum units are divided into two porallel banks, each bank comprising two hecters im series 
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Air ejector 


inter and = after-con 


deneers are also served by 
heat 
Main feedwater 


fable by 


groups 


main con 


deneate for recovery 

heaters are classi 
water pressure into two 
below the 


low pressure 


above or deacta 
tor high or 


All are 


conetruction 


heaters 


horizontal tube 


two-pass | 
Low pressure heaters 
have arsenical copper and the high 
have monel 


pressure heaters 


tubes 
The high pressure he aters are divided 
into two par allel banks bank 


operating as a unit of two heaters in 


each 


series 


This arrangement permits the 
maintenance of high feedwater 


with 


tem 


perature minimum investment 


for high-pressure motor-operated 
valves, ever during outage of a “lost” 
heater At times all the teed 
water is passed through a single bank 


Tite j ral 


rated in the high-pressure heaters 


such 
dr ain ¢ 


on lers are corm 


\ positive 
lo« ate d 


deaerator is 
the high- and low 


pressure heaters and serves t 


pressure 


between 


» reduce 


the oxygen content to the lowest 


measurable quantity 


lites \ 


22,.00)0-gal 


less thar rind 
tank o 


immediately 


ec per storage 


capacity is 
below each deaerator 

Boiler Feed Pumps Three cor 
stant speed motor-driven feed pum ps 
are provided for each unit 
adequate for 


with two 
full load. The 


are horizontal, single 


pumps 
suction, drum 
rated at 1.10) 
10.000 Tb per hour, at 304 
I against a head of 6.000 ft or 
pest They 


and dk uble 


typ of eleven staves 


gpm. or 


> Wm 


have shafts 


monel metal 


Casings. an inner 


steel 


one of 


ring segments alloy and an 


outer 


one of barrel-type, forged car 

I ite h 
970-rpm, 2.300. indu 
Chere is a takeoff at the 

third stage of each pump to furnish 


bon steel 


pump is driven by 


a 2.000-hp 


tion motor 


a) gpm of reheat attemperating water 
at Oo0 psi pressure. 

Each unit is equipped with one 22 
900-1 be per-he evaporator, 
served by 10th stage bleed and deliy 
ering vapor, to aseparator evaporator 
condenser located in the feed circuit 
immediately 


make up 


ahead of the deaerator. 
Treated make up is supplied to the 
evaporator preheater for degasifica 
tion to 0.005 ce of oxygen per liter 
and is then delivered to the shell of 
the bowed-tube type evaporator for 
the production of vapor with a purity 


of 4 For added 


SS parts per million 


96 


flexibility a motor-driven 
distillation 


stalled 


‘ omy} res- 


sion 


unit has been in- 


Piping Design Features The 
main superheated steam header ” «a 
1O-ft long turned and bored forging 
18 in. O.D. by 3.58 in. thick, of 
Cr-le Mo, Spec. A-213, Grade 
material. One of this header is 
final superheater 

».25-in. O.D. by 
tubes of the 
These 18 


and 


1 
~1 
| 


22 
end 
onnected to the 

outlet header by 18 
1.15-in. thick 


same material 


“4 amie = 


tubes are 


grouped together with several 


reverss Loops provide the necessary 
flexibility to take 


and the 


care 


of all expan 
sions 


of the 


end of the main header 


combined movements 
The other 


is connected 


boiler and turbine 


to the two turbine stop valves through 
1 connecting cast Y fitting of similar 
4.217. Grade WC-9 
Turbine stop valves are of modified 
Ty pe 16 fitted 
inlet stub end of 24° o Cr-1% 
Vo material for field welding to the Y 
hitting The 


material sper 


stainless steel, each 


with a 


valve stub end 


necessi 
ated a shop weld between the two 


different 


characteristics 


naterials 


having widely 


thermal expansion 
This weld was made of the simple 


hutt-weld under 


and formed 
ntrolled 


with extensive 


tain the 


design 


arefully cs 


conditions and 


Inspection To ascel 


service behavior of this weld 


which is of 


considerable technical 


significance and some controversy 


t 


to predict in advance its prob 


» history, a test vessel is provided 


identical 


wilh an weld 


per {« rmed 


under similar conditions in all re 


This test 


spects vessel is connected 
in par allel with the main header and 
is exposed to the full superheater out 
and 
It is suitably valved off so it mav be 
eveled through the full pressure and 
temperature 


let steam temperature pressure 


range, at will, to prede 


termine the effect of such repeated 
operations on the 


weld 


integrity of the 


Reheat Piping High-tempera 
1,000 F, piping from the re 


to the intermediate-pressure 


ture, 
heater 
turbine consists of two parallel leads 
16 in. O.D. by 1.03-in. thick seamless 
alloy pipe The 
Cr-4° Mo, Spec. 


material is 1}' 
4-158, Grade P-1] 
This piping is designed for 450 psig 
pressure and the runs are laid out for 


adequate flexibility to accommodate 


June 5, 


ils expansion in addition to the re- 


heater and turbine terminal move- 
ments 
The high-pressure bleed steam pip 
s designed for 170 psi and 800 k 
alloy material 
4.280. The deci 


use this material ased 


entirely on its superior resistance to 


at et amless 


Mo, Sper 


sion to was b 


graphitiz ation at th temperature 


level involwed 
The two 


also as the boiler stop valves 


V alves SeTVE 
This 


back- 


turbine stop 


rangement has a substantial 


ground of service experience and 


represents a most pra tical approach 
to the proble n presented y proper 


valving between a single boiler unit 


and a turbine 


Evaporator Makeup and Sanitary 
Supply Evaporator makeup and 


sanitary supply are prepared fr vin 


1) Clarih 


sulfate and 


raw Ohio River water by 
soda 
solten- 
hlorination, and (5) de 
chlorination. The treating plant efflu- 
ent capacity is 40 gpm | 170.000 Ih 


cation with ferrix 


ash, (2) filtration. (3) zeolite 


ing, (4) 
per hour) which is sufficient to meet 
the ultimate needs of the station 


Heating. 
Conditioning 


Ventilating and Air- 
A total of 14 high 


pressure propeller tv pe ventilating 


fans, size from 36 in. to 


’ 


ranging in 
in.. furnish ventilation air to 


different areas throughout the power 


house. Three 72-in. fans deliver aur 
from a roof intake through a verti il 
shaft to ventilate the turbine room 
and the space below the main operat 
This air can be filtered. if 

The other 
located along the exterior wall, supply 
All of the 
ventilation air taken into the plant is 
exhausted through the fan floor level 
at the top of the boiler 


Of this ventilation air, 


ing floor 


necessary eleven fans, 


ventilation to local areas. 


room to out- 
doors 0K).- 
OO) cfm, in passing through the fan 
room, serves as supply for the forced 
draft fans of the The coal 


convevor floor above the coal bunkers 


boilers 


has a separate ventilation system con 
sisting of two roof supply fans and 
two roof exhaust fans, each handling 
17.500 cfm. The control rooms on 
the main operating floor are air-con 
ditioned by means of a self-contained 
10-hp mechani al refrigerating cool- 
ing unit and a heating coil supplied 
by steam from the power plant 
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Control Of Units Centralized In Pairs 
For Effective Operation 


PHILIP SPORE PLART 


T. T. FRANKENBERG, STAFF £ 


L NIFORMLY satisfactory experience in 
plants of the 
blectric 


inclusion of a 


other American Gas 


and influenced the 


Svstem 
centralized control 
room in the layout of Philip 


Plant. 


Sporn 
Earlier control rooms clearly 
proved the feasibility of ombining 
all electrical and mechanical opera- 
tions at one point. At the new plant 
the problem was to use accumulated 
experience, advances in the art, 
that 


sound 


plus 
to achieve a_ control 
both functionally 


and economically justified 


center 
would be 


General requirements of a central- 
ized control scheme that is to operate 
with 


minimum attention from plant 


personnel should provide that: 
1. Routine 


to cantinuous automat 
2. Remote operation be provided 
for many functions, even though in- 


Certainly 


delegated 
control 


matters be 


frequently used all items 
that will be operated during tripouts 
or loss of load. 

3. Alarms, 


arranged to 


charts, and scales be 
notify the 


abnormal 


operator as 
soon as operating condl- 
tions arise. 

4. Communication errors be re- 
duced to a minimum. 

5. Controls be arranged to make 
correct action easy and likely under 
stress. 

6. Interlocks and trip controls be 
provided to prevent creation of mis- 
operation or development of danger- 
ous conditions. 

7. Sufficient instrumentation be 
provided to permit normal meter 
maintenance without interrupting es- 
sential readings during operation. 
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Controls for each pair of units is centrolized in a 


joint control room. 


to support each other during emergencies. 


Arrangements permit operators 


Unit op- 


erator handles both mechanical and electrical controls 


MECHANICAL ENGINEERI?P 


CO. NEW YORK 


Control Reom Layout . The 
over-all arrangement of Philip Sporn 
Plant, with its unit concept and sim- 
plicity of operation lent itself well 
to centralized control. The initial 
commitment for two units simplified 
the over-all control layout, 
pair 


since ea h 


of units could share a control 
room situated between them 

The joint control room at Sporn 
Plant permits each operator to sup 
port the other during emergencies in- 
ceed the 


assistant operator may he 


volving only one unit. 


shared be- 


eflecting a definite sav 


ing in nanpower 


tween units, 


(Fig 


14) were laid out as two symmetrical 


Panels in the control room 
I shapes having the open ends facing 
each other. This permits operators 
to cooperate in emergencies and have 
avail. 
The same left to 
right sequence of controls and equip- 


the assistant operator equally 
able to either unit 


ment was maintained on both panels 
to permit interchangeability of action 
and minimize errors in operation. A 
few instruments of secondary 
that did 


operating guide 


impor- 


tance, not function as an 
but 


were lo« 


did furnish a 
ated on the 
wing of the 


useful record, 


back face of one side 


Unit No! 
BF purr 


~S 


Soot blower 
fermperature Unit Boiler 


Hole im wal/ 
for light bear” 


FIG. 


o> Light beam 
* 


~~ Valve 
cabinet? 


14—CONTROL ROOM for first units has panels laid out os two symmetrical U-shapes 
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UNIT PANEL in center of coch U mounts controls operotor is most 
likely to have to opercte simultoneously during o trp out or when 
generator 


coming up to load These include: (1 
recorder; (2 
turbine trip buttons, (4 
low-vocuum trips, (5 
load indicators for each shoft of set; (7 


level indicator and (9) steam pressure gages 


Placing 
had these 
il Operators 


them in the control 


definite 


panel 
room idvantages 
charts 
of the 


malfunctioning would be 


can change 


when they do those on the rest 
panel ; (2) 
observed and corrected sooner and 


clean environment would mini 


mize maintenance 
To avoid leakage of high pressure 
steam and water lines inside the con 


trol room, all flow meter bodies were 


located in the plant and readings are 
the control 


tubing or 


teleme te red into 


room 


Long runs of piping are 


avoided as in the pre blem of main 


taining proper slope for venting 


Unit Panels In the center 

each | shape is a unit control pane 
see picture) mounting only the most 
important of the controls and instru 
On this panel are located 
that the operator is 
most likely to have 


taneously during or following a trip 


ments 
those controls 
to operate simul 


out or when coming up to load, 


Boiler Controls 


combustion control using the air flow 


Air operated 


initial and reheat temperature recorders 
resets for turbine overspeed 
test orrangement tor stop volves, (6 
fan controls 


Bi-color 


7age ga 


lood indicotor 

3) boiler and 
stop valve and 
speed and 
8) boiler drum 


range 


FIG 15-—-FOUR DRUM LEVEL INDICATIONS ore brought into 
the control room (1) by conventional bi-color gage glass and mirror; 
2) by wired television (3) by telemetering from level recorder and 
4) by telemetering from a second drum leve 
Even if ac power and control air are lost together, lighting of 
bi-colored gloss will transfer to station battery restoring this indica 
tion; thus methods |, 2 and 4 give visual indications that check through 


recorder having wider 


out entire range of operating pressure over operating pressure range 


steam flow relationship for the re 
adjustment of combustion conditions 
ided. Air failure locks, 
reset from the panel were ce veloped 


This 


an operator 


has been pros 


especially for this installation 
vids the necessity of 
oing to each of the nine drive units 
them 


position indicators give proof 


reset after an air failure. 
blectric 
that motion was obtained. 

Alth« 


ultimate 


h the boiler is desi med for 


ition without induced 


draft fans, furnace draft control was 
tor 


of the furnace. 


provided conventional 


suction 
This con- 
induced-draft 


forced-draft vanes 


operation 
trol was applied to the 
fan vanes since the 


' 
were used for air flow control to 


avoid Unnecessary changes when con- 


verting to pressure operation. 
The boiler design provides for flue 
to extend 


ulatior in order 


e of controlled superheat to 
lower ratings. For example, with 8% 
recirculation at 650 M Jb/hr for 


s about 100 F gain. For 


ecirculation is increased 


steam there 
! } } 
ower Mads 


to V7 This also increases steam 


ratings below that 
] 


Monger 


temperature at all 
at which it is 
reach 1,050 F. 

With 


mandatory to 


no possible to 


flue gas recirculation it is 
neasure combustion 
air at some point outside the boiler 
the 


there will no longer provide a con- 


gas flow 


£ passages since mass 
stant index of the oxygen supply to 
the ihis 


made with two venturi-like sections 


furnace. measurement is 


in the air duct immediately below the 
Differential 


is converted to flow and the two flows 


air heaters. from each 


totalized recorded or 
mtrol 
Ultimate operation with pressure 
dif 
ferent interlocks from those provided 


vefore being 


being used in the combustion « 


combustion calls for somewhat 


in normal suction furnace designs. 


Since at any time it may become 
necessary or desirable to revert from 
pressure to suction operation, a pistol 
grip switch has been provided on the 
unit panel to select the appropriate 
set of interlocks. On pressure opera 
tion the forced draft fans continue to 
run to provide scavenging air to the 
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furnace, to prevent back flow of hot 


gases and dust 


through secondary 
air ducts, as the 
sealing air on rotating parts, 


well as loss ot 

© minimize the popping of the 
spring-loaded safety the 
boiler and superheater, a 3-in. motor- 


valves on 
operated globe valve was placed at 
the turbine end of the main steam 
header and vented to atmosphere 
This normally the 
control of a 1,500-2,500 psi pressure 
or troller 


valve is under 
which has contacts set to 
open the valve somewhat before the 


‘ 


irst spring-loaded valve would pop. 


Four Drum Level Indications . 
Because the operator must at all times 
have a true indication of the boilet 


drum water level this vital indication 


has heen brought to the control room 
Fig 15). l) 
hi color gage 
(2) by 


television from the opposite end of 


’ lour means see 


By conventional glass 


and mirror system: wired 


the boiler 


telemeter- 
level 


telemetering 


drum 3) by 


ing (electric) from a drum 


recorder: and (4) by 


pneumatic) from a second drum 
| 
level recorder having a wider range. 
and which is also fully corrected for 
density Note that 

power and control 


air are required to lose all normal 


changes. simul 


taneous loss of a 


mecications. 
Che boiler has one spare pulver 
It is intended 


extreme high loads or when wet coal 


izer. for use only at 


interferes with normal pulverizer out 


BURNER CONTROL PANEL has controls for five pulverizers or 
ranged arownd receiver element of burner television. Controls for one 
pulverizer include: Switches for lighter, fan, pulverizer and feeder 
control; dampers for fuel output, tempering air and air supply, sec- 
ondary air windbox dampers and burner shutoff dampers 
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put. It was therefore anticipated that 
there would be considerable shifting 
of pulverizers in and out of service. 
To simplify this operation all controls 
associated with each pulverizer are 
arranged in a 
These 


rectangular group. 
centered 
the 


pr ture so 


groups have been 


around the receiver element of 


burner television (see 
that when the operator shifts pulver 
that 


burners 


izers he can 
established 
into 


see ignition is 


on the coming 


use. This burner television set 
is the heart of the remote lighting-off 
equipment since it permits safe opera- 
tion without the necessity of sending 
i man to the burner level. 

Pulverizer Temperature Control 


One control 
! 


which has become 
of the 


tric System 


American 
1945 


else where. is 


common in the plants 
(as and Ele 


but 


not widely used 


automatic control of the pulverizer 


outlet temperature. This is an eles 
trically operated control receiving its 
mercury filled bul ’ 


Without this 


coal 


impulse from a 
in the fuel-air stream 


control, variations in moisture 
and secondary air temperature could 
cause an operator to spend consider 
time readjusting 


able tempering ai 


dampers on five pulverizers. Tem 
perature indication is provided by a 
high speed recorder capable of cover 


ng all pulverizers in 20 sec 


Steam Temperature Control . 


Modern turbines do not permit the 


Superheater 
atternperahor. 


Primary. 
t 


ws 


of attemperator water 


operator to alter the steam tempera 
The div ided 


tion of the main superheater, provid- 


ture radically onstruc 

ing transposition in the gas stream 
of the second portion tends to avoid 
divergence in the steam 
the 


Meam temperature is re- 


any wide 


temperature across boiler (see 
Fig 16) 
corded at numerous points in the 
superheater and on its way to the 
turbine. Final superheater tempera 
and 
the 


" ell 


ture for each half is recorded 


‘ he ked by 


steam 


this is recording 
throttle 


Final temperature from each half 


temperature as 


of the reheater is separately recorded. 
Again, the temperature at the inter- 
mediate pressure turbine inlet is re 
corded as a check 
outlets 
halves of 


m the two reheater 
the the 
reheater is carried 


Since from 
the 
directly to the upper and lower valve 
chests of the 


turbine without 


steam 


intermediate pressure 
mixing, the two tem 
substantially the 
\ maximum differential of 100 


F has been set 


peratures must he 
same 
To present this dif 
ference to the operator constantly, the 
intermediate-pressure turbine inlet re 
corder reads alternately the tempera- 
ture in leads to the upper and lowe 
valve chest rather than their average. 


W ith 


instrument 


the continuous curve drawing 


this results in a rather 


unconventional chart record, (see Fig 


17) but one that attracts immediate 


ittention to a dangerous condition 


which would otherwise require refer- 


ence to two charts and a careful 


Lpg tytn 
. Flow 2 


‘ 


Jo ofher 
reheater 


FIG 16—SCHEMATIC OF REHEATER AND SUPERHEATER 
showing transposition, points of temperature measurement, and control 
Divided construction of mein superheater tends 
to eliminate wide divergence in steam temperature across the boiler 
Temperature is recorded ot many points in superheoter 
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FIG 17—TEMPERATURE CHART of LP turbine inlet temperoture 
shows temperature differential of steam entering upper and lower 


chests of 
reheoter 


valve intermediate pressure 


mmparison of their readings 

Further backup for all steam term 
found in the 
tule 


instrument 


peratures s 160. point 
superhe ater 


This 


give 


temperature re 
ordet was pro 
vided to individual 

that are 


exceeding thei design temperal ires 


notice of 


tubes or groups ol tubes 
However, with 60 thermocouples on 


the outlet tubes of the main super 


heater, and 76 points on the re heater 
it is possible to use this recorder to 
approximate the final steam tempera 


tures from these parts of the boiler 


Turbine and Condenser The 
turbine started from the 
handwheel switch located on 


panel 


load 
ontrolled from this port 


is normally 
starting 


after 


als ’ hye 


the unit control and 


sy ri hronizing would 
Provision 
is made for adjusting the shaft pack 
ing water flow to maintain optimum 
suitable exit 


tures from the shaft seals 


pressure and tempera 

Temperature of the cooling hydro 
ren inside the generator is controlled 
by the quantity of condensate circu 
lated through the hydrogen coolers 
This flow is adjusted from the control 


room by means of two motor-operated 


100 


turbne from halves of the 
Maximum allowable differential is 100 F 
and not sign of the differential is important 
identity upper and lower leads of this temperature recorder 


no effort « mode to 


nail 


ee 


Since magnitude 


} 
cooling water 


globe valves in the 
system. Generator field hydrogen gas 
and stator temperatures are re orded 


by strip chart instruments 


Control of Circulating Water 

Flow of through 
the condenser reversed from 
Normally this 


would require operation of eight dif 


circulating water 
may he 
the control room 
ferent valves and would present the 
hazard that the flow might be stopped 
both halves of the con 
while the operator 


make the 


avoid this risk and to simplify the 


in either or 
denser was at 
tempting to change. To 
handling of condenser valves, appro 
priate inlet and outlet valves serving 
one half of the condenser 
switch 


show any 


have been 
controlled from one Position 


indicating failure 


This 


avoids the danger of losing vacuum 


meters 


of the valves to follow through 


To operate under conditions of 


extremely low the river a 


water in 
high speed winding on the circulating- 
water pump motors was provided 
Pumps may be switched from high to 
low speed at the control room 

In the event the unit trips off the 


line. the control 


room operator has 
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FIG 18—SPRAY DESUPERHEATER system in crossover to the 
double flow low pressure turbine 
air operated from control 
desuperheater during normal operation. The 
provides an adequate space in which to desuperheat the relotively 
small quantity of steam passing under no-load conditions 


Double valves in woter supply line, 
insure against water leakage to 
arge crossover duct 


room 


tuany things to do Among 
conditions will be the drop in vacuun 
through the 


condenser of the steam-jet air ejector 


adverse 


due to low water flow 
lo overcome this a recirculating valve 
has been prov ided, that can be opene d 
by an air switch on the panel per- 
mitting a flow of about 200,000 lb per 
hr through the pump 
condenser and back to the main con- 
denser hotwell. 


steam-jet air 


This is sufficient for 
maintaining vacuum indefinitely with- 
out recourse to the main shell ejector 

Operation of the turbine at syn 
chronous speed, but load 


‘ onsiderable 


without 


would resmt also in 
heating of the 
ticularly if 
should be greater than 2 or 3 in 


Hg absolute. 


exhaust hood, par- 


the condenser pressure 
\ spray desuperheatet 
system was therefore provided in the 


crossover to the double-flow low-pres 
sure turbine 


To insure against water 
leakage to the desuperheater during 
normal operation, double valves are 
provided in the water supply line. 
both being air-operated from the con- 
trol room (see Fig 18). The exhaust 
hood temperature is indicated by a 
! 


large recorder immediately adjacent 


to the water control valves. 
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Simplicity Is the Keynote of 
Plant Electrical Features 


PHILIP SPORR | | PLART ae : ee 
All unnecessary features eliminated from electrical facilities. 


Equipment locations chosen to moke leads short and direct. 


Switching held to a minimum to reduce operating errors 


FREDERIC A. LANE, ELECTRICAL ENGINEER AMERICAN GAS & ELECTRIC SERVICE CO, NEW YORK, N. Y. 


ELECTRICAL FAciLITIES at Philip ally to the roof of the station build two breakers, it is connected to the 
Sporn Plant have been designed and ng, over which it passes to a steel two 32-kv buses. In the case of 
constructed with simplicity as the tower line to the switchyard, about unit No, | a motor-operated air-break 
keynote. Each generator and its asso 2.500 ft away, where, by means of switch in the lead enables the break 
ciated equipment is a unit—a com- 

plete generating plant in itself. It 

is independent of other units in the 

plant. All connections are as direct 

as possible. Switching is kept to a 

minimum to reduce operating prob 

lems. The simplified one-line diagram 

best illustrates this. 

The turbine room is located on the 
river side of the plant, with main 
step-up transiormers imme diately out- 
side the building wall on a concrete 
platform along the river, making the 
leads from the generator to the trans 
formers very short. They consist of 
two 7-in. aluminum channels per 
phase placed vertically side-by-side 
Each phase is a straight-away screen 
enclosed run from generator to trans 
former, broken only by the discon- 
necting switch provided for facilitat 
ing testing and maintenance. 

Neutral leads of each generator are 
bussed solidly together, then con 
nected to the insulated station ground 
bus through a single pole disconnect 
ing switch. This bus is connected to 
ground by either one of two resistors 
one being a spare for the other, to 
assure proper grounding protection to 
generators in operation at all times. 
Lach resistor is rated LL ohms, 8,000 
v, 727 amp for two minutes, with a 
temperature rise of 500 C, The neutral 
resistors are cast iron grid type 
mounted on 23-kv insulators. 

The 3-phase step-up transformers 


are bussed on the high-voltage side 


FIG 19-—ELECTRICAL CONNECTIONS throughout Sporn Plant are as direct as possible 
and a single 3-phase lead rises verti- Switching is kept to @ minimum. Each generator and its associated equipment is a unit 
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MAIN TRANSFORMERS for coch unit are located immediately outside the turbine room 
wall, have short stroight-away lead from generator 
@ unit ore shown 


Two of the three main tronsformers for 
These step up transformers are three-phase, bussed on the 132-kv side 
One 52,500 kva unit is supplied from HP generator; two 62,500 kva units from the two wind 
ing LP generotor. Each is connected delta on 13.8 kv side, wye on high-voltage side 


used as a transfer circuit down to 2.300 y 
whether Unit Ne 132-kv bus 


not i ally 


nit 


ers to he and 4,000 v from the 


These are located phys 
with the 
No. | step-up transformers and 
for Unit No. 2. The 132-kv 
go over the top of the build 
the to 
transformers as do those for the main 
banks, Normally there 


only one such transformer 


1 is in operation or 


in line and between 


Returning to the leads of the dou l 


ble-winding low-pressure generator, a those 


tap from ea h set connects through a leads 


switch to at 


B.000-kwva 


disconnecting 


one two ing from switchyard these 


}-phase auxiliary trans 


formers, using a single 7-in. alumi 


transiormer 


num channel per phase These trans would be 


below 


the 


a floor 
from 


and within easy reach of ing 


lo« ated on 


formers are for the plant. Its purpose is to serve a 


the turbine room, not far 


unit auxiliary system during the start 


enerators up or shutting down of the unit, 


It pro- 


outside source of power to 


the switchgear centers they serve or if there is an emergency 


auxiliary transformers vides at 


all the 


lhese two 


normaly serve the 


a bus and in turn to the 
At Sporn, how 


is an adjacent coal mine 


Various motor stations 


drives, lighting and other loads ass 2.300 v bus sections 


ciated with the 


enerator unit. bach ever, there 


connects to a separate SUM) 


delta-connes 


with an eventual demand of approxi 
ted t »K) kw and it is most advan 
From ¢ ’ veous to from the 
there Doing 


requires that a second 


rounded mately 


bus 


major auxiliary motors serve the 
these 2 


former 


mine 


‘Mb 


buses auxiliary transformer 


stepp ng ck 


is eserve 


wn to this 


” alize d 


howe ver 


Serve a sect rounded ransiormer pe 


xible 


wuxiiary 
(dive 


ung available to provide 
delta bus for the ematler auxiliaries « for fhe 


the mit } i , it No 


these wo 


and adequate mine and 
service 


t-ky 


serves the mine 


under all 


rated feeder from 
kva each “ i ‘ a nur I ‘ I I ormer 
ated with other 
other 


1M) kva 


of service auxiliary transformer 


enerator units. In the cases onnection to @ station 


transformers are rated to 


these 


} 


’ ’ YS i section uu 
The 132-kv vard 


operated me 


turn each 


nnects 


ea the 


station 


Backing up the normal auxiliary has a double-bus 


}-windit 


ste 


supply are two 


Whekva 


} phase with each 


both 


mn ally 


ted to 


transformers which 


p t rator conne Duses 
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and the seven outgoing feeders con- 
nected four to one and three to the 
other. Each feeder has a single oil 
circuit breaker with selector discon 
necting switches to each bus and a by 
pass disconnecting switch, as well as 
the 


sw itches. 


isolating disconnecting 


All these 


switches are manually operated. 


transformers 


usual 
disconnecting 
The 


reserve are 


auxiliary 
to 


may be operated as a main and trans- 


connected one each bus. Buses 


fer bus to service line breakers, and 
be 


necessary. 


either one alone may used as a 


single bus system, if 
Generators Both high 
pressure generators 
cooled T he hi h 
is a 3,.000-rpm machine, rated 35.000 
kw at 0.8 power factor and 0.5 Ib hy- 
By the 
pressure to 25 lb, the rating is 42,700 


and lov 
are hydrogen 


pressure 


venerator 


drogen pressure increasing 


kw at 0.8 power factor. The low pres- 


sure rated 


machine 800 rpm, has a 
0.5 lb hydrogen pressure rating of 90,. 
OOO kw 
increase to 25 lb hydrogen pressure 
brings this up to 109,800 kw at 0.8 
factor 


circuit 


at 0.8 power factor, and an 


power Both machines have a 
ratio of 0.9 at 0.5 Ib 
hydrogen pressure and are connected 
B00 y 


Hydrogen 


short 


wve for 
including 
seal oil tanks, pumps, valves and hy 
drogen tanks, is located directly be 


low each generator, with supervision 


equipment 


at the turbine room floor level in a 
cabinet containing temperature, pres 
sure and purity indicators 

Usual 


high 


vacuum for the 


treatment 


pressure 


generator seal 


eliminated in favor of a simple con- 


tinuous scavenging system maintain 


ing gas purity without pumps. Low 


pressure 


generators have 


vacuum 


he 


continuous 


treatment 


shut 


which 


of 


equipment can 


lown 


in favor 


scavenging as desired. 


Excitation System Each gener 


ator has a 250-v shaft-end exciter for 


normal independent excitation. 


These, rated 145 kw and 350 kw for 
the high and low pressure generators, 


respectively. are completely enclosed 


and cooled with filtered room air 


There are, however, two station ex- 


iter buses to which the fields of any 
of the 


generators may be connected. 


kach bus has a motor-driven 350-kw 


exciter capable of handling a com- 


plete generator unit. Normally one 
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mes. 3 pm 


IMPULSE PROTECTION FOR GENERATORS comprises 12-ky or- 
Devices connected to generator leads 
are insuleted for 23 kv as added precaution against breakdown 


resters ond 13.8-kv capacitors 


motor-driven exciter and its bus will 
be used to furnish excitation for the 
fields of the compound generators 
while they are being brought up to 
speed so as to keep them in synchron- 
ism. The other motor driven exciter 
and its bus can be used for this pur- 
pose for another machine simultane 
ously or furnish emergency excitation 
to a machine whose exciter is out of 
order, Complete switching flexibility 
is available for these functions. After 
a machine is up to speed, its direct- 
connected exciter will take over the 
load 

Each generator has a static voltage 


regulator which controls a motor 


driven generator. By 


boosting or bucking the main exciter 


amplidyne 


field the amplidyne provides proper 


excitation for the generator at any 
given moment. Two single-phase po 
tential transformers on the generator 
the static regulator 
through compensation to control the 
voltage regulation on the 132-kv bus 


leads activate 


Transformers 
transformers 


Main step-up 
all the im- 
portant advances of recent years and 


embody 


are therefore smaller and lighter than 
previous designs. They are forced 
air, forced-oil they utilize 
high permeability core iron; and they 


coole d: 


reflect the greatest possible economy 
in the use of material, as the follow 
ing table demonstrates: 


Size, Kva 
Weight, Lb 


2 500 
2 700 


62.500 
bod 156,800 
Floor Space, In 129x191 133x191] 
Height over Tank, In 182 182 
Height over Arresters, In 


w2 w2 
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10,000-gal tanks 


This 


only a small amount of field assembly 


results in units which require 
involving bushings, coolers and con 
trol cabinets. 

Two of the three units are rated 
62.500 kva each and serve the two 
windings of the low-pressure genet 
ator. The third unit, rated 52,500 kva, 
is for the high-pressure unit. Each is 
connected delta on the 13,800-v side 
and wye at 132,000 vy. 

In accordance with practice of fif 
teen years past, the 132-kv winding 
has 115-kv class insulation. Bushings 


115-kv with 132-kvy 


gapped outside porcelains, to take 


are design un 
care of possible contamination condi 
tions which might conceivably result 
Graded insulation is 


used on the 132-kv windings while the 


in flashover. 


grounded end of the winding is in- 
sulated for 46 kv and has a 46-kv un 
gapped bushing 

All three transformer high voltage 
windings are protected with one set 
of 109-ky 
tank of 
0-kv arresters on each transformer 
tank protect the neutral ends of the 


windings. On the low-voltage side of 


arresters mounted on the 


the middle transformer and 


the transformer 25-kv ungapped bush 
ings are provided. 

Each transformer has an inert gas 
cushion to protect the oil and the 
cover is welded to the tank to elimi- 
nate gasket difficulties. Each unit has 
the air-to-oil, fin type tubular cooling 
units divided into three banks. Each 
cooler bank is equipped with a 220-y 
motor driven, oil immersed pump and 
six single-phase, 220-v fans. 


Ps 


we 


Pe Li RH. 
a ee 
ye 


CIRCUIT BREAKERS in the 132-ky switchyard ore provided with 
facilities for draining dirty oi! and refilling with clean oil from two 
Breakers are rated at 5,000,000 kva 


Power for transformer auxiliaries 
is integral with the unit, there being 
two 2,300-v single-phase transformers 
installed inside the main tank. One of 
these 


and pump load 


alone the entire fan 


can carry 
Flexibility of operation of coolers 
the 


capacity is 


is obtained by use of valves. 


Transformer reduced to 


80° with the loss of one cooler and 
to 50% 
The 


voltages, available through a man 


with the loss of two coolers, 

32-kv winding has five tap 
ually operated tap changer. Bushing 
current 
for 
thermal 


transiormers are 
protection. A 


protective 


type pro 


vided relay 


rRe 


an alarm in case of overheating 


type 
relay gives 
The 
transformers are protected by an 
automatic carbon-dioxide fire smoth 
ering system. 


The 


2 300-9 


8,000-kva, 15.800 


transformers 


}- phase 
auxiliary 
nected to the 


con 
windings of the low 
pressure generator are forced ait 
cooled, Askerel-filled. The cost of us 
ing two such transformers per unit 
instead of one is more than compen- 
for by the savings 
from the lower cost of the 
switchgear possible 


load 


windings of the gene 


sated resulting 
auxiliary 
Lise of two units 
also eliminates unbalance be- 
tween the two 


rator and contributes to diversity of 


risk 
The SOO-kva , 
iuxiliary transformers stepping down 


from 132 kv are 


phase reserve 


similar in every re 
spect to units normally supplied for 
distribution purposes in a high volt- 
system 


age The low tension winding 
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PANELS im centralized control room contain all electrical and are controls for generator, auxiliaries and turbines. Back of the board 


mechonical controls for one entire unit 


is divided into two sections, one being 
connected for 2.300 volts to serve the 
station reserve auxiliary bus, and the 
other be ng conner ted for 4,000 volts 
to serve the coal mine. 

The 750-kva 5S)-kva 
auxiliary transformers ste pping down 
from 2.500 to 


and station 


are located in 
self 
They 
as possible to 
thes 


oH) ¥ 


doors are }-phase units, 


Asker el 


located as 


‘ ooled and 


insulated 
are close 
the 


serve 


switching section which 

The 500-kva, 3-phase units which 
step down from 2.300 v to the 550-y 
located 


They are oil insulated and self 


coal handling bus are out 


doors 


cooled, of conventional design 


Switehyard The 132-kv switch 
yard is operated independently of 


the main plant It is entirely auto 


mae 


and has complete facilities 


similar to any 
station. A 


only houses the control panels hat 


other isolated switch 


ing control building not 


tery, oil handling and heating facil 
ities, but has provision for a system 
operating force 


The 132-kv 


buses are supported by overhead steel 


two buses and 


structures 


using with 


L.OO0L00) and 


strain buses 
750.000 cir mil copper 


conductor loading 


depe nding on 
Connections from buses to equipment 
are aluminum tubing. Columns are 
extended above the top trusses to sup 
port the ground wires from the incom 
ig lines and a provide hightn ms 


protes bon 
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Shown above, left to right, 


All 132-ky breakers are oil in 
sulated, dead tank ty pe, rated 5,000 
(W-kva interrupting capacity. Trip 
All feeder 


breakers are arranged for 20 cycles or 


ping time is three cycles 


less reclosing from the time the trip 
hac h breaker 1s 


equipped with six standard bushing 


cou m ene gized 
type current transformers for relay 
protection and bushings have capaci 
for 


mechanisms are 


lance taps obtaining potential 


Pneumati used, 
In addition there are three ortho 
magnetic bushing type current trans 


breaker 


metering the output of the plant to 


formers in each line flor 


The Ohio Power Co and Appalachian 
Llectric Co. These take the 
place of conventional 132-ky current 


Power 
transformers and give a high degree 


of accuracy, along with substantial 


conomy mn first cost 

For relaying and metering a three 
phase potential transformer is 
nected to each 132-kv bus. Using 115 
kv class insulation and 115-ky 
132-ks poree lains 


protected with 109-ky at 


con 


hush 


ines with 


outer 
these are 


resters 


The 


LoAww) 


Auxiliary System wxiliary 


drives totaling connected 


renerator unit 


The 
load ms on 
Lov to 


horsepower for each 
are entirely electrical mayor por 


tion of this ten motors 
trom 
ted t 


WNhwy hus 


rangin 2.000 hp. each 


individual bere ikers or 
Drives of like 


] j 
as evenly divided as possible 


Corres 


the 2 fur 


thon are 
two bus sections. 


between the Sixteer 


is enclosed in order to keep out dirt and so reduce maintenance 


motors, ranging from 150 to 40 hp, 
thes 2.300-% 


Each group has a 


are served from 


same 
buses In groups 
single breaker with individual motors 
Wiy fused 


indicated 


served by 2 contactors 
that 


preciable savings could be made by 


Economic studies ap- 


using 2.300-¥ instead of 550-v motors 


and switching them in groups with 


contactors. This reduces transformer 
capacity and copper. The 550-v load 
is relatively small and comprises one 
thirty-five smaller 
125 hp. The 
more important of these have individ 


akers Many are 
grouped so that one breaker controls 


hundred motors, 


rated } to larger and 


ual bs however, 


several through a= service center 


where there is a combination mag- 


netic switeh and circuit breaker or 


manual starting device for each drive 
Where motors are grouped on a single 
breaker. the that 
operation of the plant is not disturbed 


by its removal from service 


rouping is suc h 


Battery and Control System 
The 2 yihey 
of decidedly 


desion 


battery control system is 
major importance in the 
ind operation of a power sta- 
tion. Three batteries are required for 
the Philip Sporn installation 

120-cell 


care of valves. 


In the plant a 610 amp-hr, 
attery normally takes 
iall direet-current drives and other 


rements where there is a need 


substantial amount of power 


\ set ond 


rated 280 amp-hr s 


latively long period. 
| battery. 


opposite end of the plant lo 
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energize the 250-v control buses and 
circuits, The separation of the two 
batteries provides against an accident 
involving both to assure continuity 
of control 

Three motor-generator sets charge 
these batteries. Normally a 10-kw unit 
A 30-kw 


set prov ides 


floats on each. motor-gen 


erate. periodic over- 
charge. Each charging equipment can 
be used at either battery. 
Either battery can serve all control 
functions. 

In the 152-kv switchyard an inde 
pendent 24)-amp-hr, 120-cell battery 
is normally 
5- kw 
\ second 5-kw set is provided so that 
with the two in parallel the battery 


can be given an overcharge. 


will on 


charged by floating a 


motor-generator set across it. 


Relays and Control Equipment 
. . « Differential relays, operating in 
one to two cycles and immune to 
bushing current transformer satura- 
tion effects, protect the 132-kv buses. 


These are arranged to be effective 


regardless of type of swit hing set-up 


employed. The 132-kv outgoing cir- 
cuits have one-cycle carrier current 
relaying in addition to mho type im- 
pedanc e relays for phase protection 
and inverse time and instantaneous 
relays for ground protection, 

Each main generator transformer 
has percentage unbalance differential 
relay protection and a high speed in- 
verse time ground relay. Product un- 
balance differential relays protect the 
generators while an independent dif- 
ferential relay system encompasses 
the entire transformer and generator 
unit, using percentage unbalance re- 
lays. Auxiliary transformer and con 
nected leads have percentage unbal 
ance differential relays. 

Electronic relays synchronize the 


After 


the generator has reached approxi- 


generator and feeder breakers. 


mately synchronous speed, all final 
steps of synchronizing are taken by 
the automatic speed matching and 
synchronizing relays, independently 
of the operator. 

An automatic oscillograph records 
svstem disturbances to aid in studies 
of cause and determination § of 
remedies. 


The the 
operating floor contains all steam and 


control room on main 
electric control panels for operation 
of two units. The main board, horse 
shoe shape in plan, uses vertical 
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panels. Generator and turbine con- 
trols are at the left, boiler controls 
in the center, and condensate controls 
at the right. Instruments and relays 
are flush-mounted. Mimic buses sim 
plify operation. Vertical panels back 
of the generator control section a 
commodate relays and test equipment 
Multi-colored panel wiring favilitates 
circuit checking. 

Switchyard feeder control is inde 
pendent of the plant and on back-to 
back vertical panel boards in the 
Indi 
vidual unit and total plant output 


load 


frequency control devices for each 


switchyard control building. 


recorders and automatic load 


generator are located on a vertical 
board in the switchyard control build 
ing for the system operators. 
Control cables are lovated in open 
troughs below the switchboard and 
throughout the plant. Individual con 
duit construction is used only in short 
isolated loca 


lengths at equipment 


tions. Control cables in the switch 
yard are in a trench from which in 
dividual cables are buried directly in 
the ground, with short lengths of con- 
duit for mechanical protection wher: 
the 
equipment. Indoor cable consists of 


the cable leaves the ground for 


separate conductors, each insulated 
with a synthetic compound, covered 
asbestos which, in 


with a layer of 


turn, has a coded colored cotton 


braid. Over the bundled conductors 
there is a hard finished fire-proof 
asbestos braid. Outdoor cable differs 
in that 


covered solely with a 


individual conductors are 
( oded ‘ olored 
synthetic insulation, and the bundled 
conductors have a tough synthetic belt 


for mechanical protection. 


Communication Favilities 
facilities 
plant personnel wherever located to 


Communication permit all 
keep in constant touch with each 
other for the transmittal and acknowl 
edgement of information, both under 
ordinary and emergency conditions 
Twelve direct telephone lines, one un 
listed 
the plant substation and yard provide 
for the 


One of these circuits is for long dis 


from selected locations within 


communication to outside, 
tance calls, An automatic telephone 
exchange serves independently for in- 
ternal communication. This is supple 
mented by a code call system. This 
code call system, initiated from any 


of the automatic phones, permits up 


for 


calling key 


handling 


to 45 combinations 
Coal 


heve their own sound powered, selec 


personnel facilities 
tive ringing phones. 

Carrier current telephone facilities 
provide communication over the 132 
kv circuits to The Ohio Power Com 
pany and Appalachian Electric Power 
Company. 

Pubic 


unit provide facilities at all critic al 


address systems for ear h 


locations for issuing imstructions m 


connection with plant operation. 


is suppl ed 

for 
generator unit section, with an emer- 
that 


nected to either one of 


Lighting Lighting 


through one transformer each 


be con 
different 
In case of failure of 


geney transtormer may 
twe 
buses 


auxiliary 


a normal source important circuits 
are switched to the emergency source, 
and if all ac lighting power sources 
the 


switched automatically to the larger 


ail, a portion of lighting is 
control battery. 

The control room has a specially 
designed but economical lighting sys 


for 


boards. 


glareless illumination of the 
effects high 
brightness contrasts are avoided. This 


tem 
Specular and 
system utilizes parabolic aluminum 
low brightness troffers with two 40-w 
fluorescent lamps for the boards and 
low brightness parabolics each with 
i) Ww. 


eral lighting. 


one l-17 lamp to furnish gen 


Oil Handling 
cilities are a 
the 132 


necessitates two oil handling systems. 


Oil handling fa 
Isolation of 
ky station from the main plant 


minimum 


The generating station has four 
000-gal indoor tanks; 
and two for clean oil. Tanks are mani- 


two for dirty 


folded and piped to the vicinity of 
the 


connections 


transformers where temporary 
may be made to indi 
flexible hose. A LOO 
gpm pump at the storage tanks will 


handle all 


portable hilter press will be used whe n 


vidual units by 


oil transfers required, A 
required 

At the 132-kv switchyard there are 
10,000-gal tanks. The dirty oil 


tank is divided into two sections by a 


two 


central partition. These outdoor tanks 
are manifolded in the oil room of the 
control house, where there is a LOO 
gpm pump. Clean and dirty oil piping 
the oil 


headers located along the long axis of 


extends from room to two 


the station 











FIG 20-—FIRST STAGE of foundation work wos started in an open excavation surrounded 


by an carth dike. Three arms of the dike were to be permanent; the river arm to be tem 
porery. Plant foundations used spread footings and slabs atop sand and gravel stratum. For 
dewatering, well points were driven on 3-ft centers and connected by 10-in. header connected 
to discharge pump. SECOND STAGE of excovotion required driving eight interconnected steel 
sheet pile cells 5'2 ft in diom and 63 ft high for riverward orm of cofferdam. These were 
driven to rock and filled with sand and grovel. Well points for second stage of dewatering 
system were installed as shown and excavation continued on cast half of turbine room 
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FIG 21—COAL HANDLING FACILITIES 
use Conveyors to transport fuel from adjocent 
mine or coal dock to plant or storage yord 
Initio! mine installation con produce 600,000 
tons of washed coal per year—can be ex 
panded to 2,400,000 tons, full burn of ulti 
mote six-unit plant of 900,000 kw. Dock fa 
cilities con handle 1,000,000 tons per yr 


Plant Construction and Architecture 
Keyed to Economy 





PHILIP SPORR 


minimum cost. 


H. A. KAMMER, \V £E PRE ENT 


ERVICE CORP 


Sitk of the Philip Sporn 
typical Ohio 


« showed that the sand 
the 
lowest foundation slabs 


rly boru 


d gravel lay several feet above 


the 


od plai with ar 
rock ata depth of about 55 ft 


rock is 


> 
River flo 
Ov hottom of 


ving the 


1 stratum of fairly ind that the power plant and most 
dense sand and gravel 15 ft to 30 ft ther structures could be supported 
thick which is covered in turn by m this stratun This reduced the 
strata of silts and clays that extend to st of the foundations considerably 
the surface. A general profile of the from what it would have been if the 
soil mantle at the plant site is showr foundations had be carried down 
in Fig 20 all the wav to rock 
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Foundation design and construction coordinated for 
Plant cubage held to 23.3 cu ft per kw 
over-all. Conveyor systems link plant with nearby mine and 


dock facilities. Fuel storage capacity is 1,000,000 tons 


Cofferdamming . . . A study of 
river stage elevations over a period 
of some 30 vears showed that the 


Ohio could be expected to overflow 


the plant site at least once a year 
( onsequently about 450.000 cu vd of 


earth in order to raise 


flood for 
the contractors plant, parking lots, 


were move d 


certain areas above level 


areas and the railroad siding 
mnecting with the BRORR. 


slorage 


When construction was first pro 
ected the plan was to build an earth 
dike around the working area. How 
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ever, such a dike would have ex- 
tended a considerable distance river- 
ward of the normal bank. The U. S. 
Engineer Office felt that construction 
for the riverward arm would inter- 
fere with navigation unless the dike 
and power plant were moved land- 
ward several hundred feet. A long 
flume would have been required be- 
tween the screen house and the river. 
However, if steel sheet pile cells were 
used for it, it would be unnecessary 
to move the power house. When cost 
of the flume was compared with the 
use of the sheet steel pile cells it was 
apparent that the best thing to do 
would be to install a 
three of which 
earth dam with a riverward arm made 


cofferdam, 
arms 


would be an 
of interconnected steel sheet pile cells. 
Incidentally the cells are among the 
largest constructed to date. 

The first section of the foundation 
work was started in an open excava- 
tion earth dike 
Three arms of it were to be perma- 


surrounded by an 


nent; the riverward arm, temporary 
Wellpoints were driven as shown by 
the first stage operations in Fig 20 
and the working 


area satisfactorily 


dewatered. 


Dewatering 
of the first section of the substructure 
foundations (inside the earth dike) 
and the driving of the cellular steel 
cells arm of the 
cofferdam were done simultaneously. 
Fight steel sheet pile cells 53 ft, 6 in. 
in diameter and 63 ft high 


The construction 


for the riverward 


all inter 
connected, were driven to rock and 
filled with sand 
soon as the cells 
after the wellpoints for the second 


gravel As 
were driven 


and 


and 


stage of the dewatering operations 
had been installed, as shown in Fig 
20, excavation was continued in the 


half of 


screen 


east the turbine and 


Pumping with 
the second stage wellpoint 


room 
house areas. 
system 
lowered the groundwater below the 
screens of the first stage wellpoints 
and it was shut down. 

The performance of the wellpoint 
system during its first few months of 
operation conclusively demonstrated 


that it was capable of keeping the 
working 


areas dewatered under all 


design specifications. It was there 
fore decided not to drive the sheet 
piling for cut off to rock ground water 
under the earth dike 


the cofferdam. 


flow arms of 
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GENERAL SITE for Philip Sporn Station 


indicated ore: (1) ash disposal area, (2) coal 
storage, (3) coal dock, (4) conveyor from mine, 


5) 132 kv switchyard, (6) future perking 


area; (7), (8), (9), (10) and (11) are office, boiler room, turbine room, moin transformers and 
gate house; (12), (13) and (14) are railroad spur, units 3 and 4 and the cellular cofferdam 


After the 
walls were constructed to elevation 
596 ft. 6 in.---which is several feet 
above the highest flood of record 
cells No. 3, 4, 5, and 6 and the short 


wing walls at the upstream and down 


onerete substructure and 


stream ends were pulied and stored 
until the 
the upstream extension to the power 
plant for Units 3 and 4 was started. 
Cells 1 and 2 were left in place per- 


for reuse construction of 


manently to serve as part of the cof 
ferdams which will have to be built 
when the power plant is extended for 
additional units to the north 
Power House Structure . While 
every consideration was given to pro- 
viding adequate space in the plant 
for assembling and servicing the 
equipment and while it was necessary 
to provide approximately 4 cu ft per 
kw for an unusually deep condenser 
pit, it was still possible to hold the 
volume of the plant to 23 


kw without including office and other 


Secu ft per 
service space, 26 cu ft per kw over-all. 


Details of Concrete Work 

About two-thirds of all the concrete 
placed for the complete project was 
of the 


power house substructure. The aver 


employed in the construction 


age concrete mix required about 44 
yard of 
and developed a 
strength of 3,500 psi in 28 


sacks of cement per cubic 


concrete cast 
28 days 


Appropriate Specs he ations of the 
AISC, and the ACI and others were 


thse d for 


h use 


the design of the power 


and appurtenant structures 


The live loads were provided for as 


follows: 


Main 


lurbine Room 
Slab 
Boiler Room Main Floor 
Slab 250 
Fan Floor 150° 
Platforms 85” 
Sorage Arcs on 250 
Office Section oO lab 0) 
Roof Slabs 0” 


Floor 


350 Ib per sq ft 


Turbine foundations were propor- 
tioned in accordance with accepted 
design principles based mainly on 
limiting the deflection of important 
load columns. 
Other foundations supporting rotat- 


carrying beams and 
ing machinery, as well as members 


supporting these foundations, were 
designed with due allowance for dy- 
namic forces imposed by unbalance 


of the rotating equipment. 


Stack Design It will be noted 
from Fig 9, p 91, that the stacks are 
high, 


founded on the 


unusually slender and 
of the bunker 
bay. Estimates of the relative costs 
high stacks 
ground supported stack show definite 


Aero- 


forces were allowed for in 


rather 
roof 
of supporting versus a 
savings in favor of the former. 
dynamic 
the stack design and their supporting 
structures, based on wind tunnel tests 
made at a local university. Final em- 
design limited 
the stack deflection to 4 in. in any di 
rection from the center line or a total 


pirical specification 


107 





stack of 8 in 


superstructure of the 


movernent of the 
T hae 


power 


omprises a structur | steel 


with a omposite exterior na 


’ 
wall. Ls 
imum. Glass block was 

instead for 
ral light to the 


ot « ash ¥ as hee id to 
s mir em 
admitting natu 


ons of the 


ployed 
Various sect 
plant 

lustead wood 


| 
thin 


of conventional 


forme! concrete floor slabs of 


s, steel 


decking 


was used through 


ratin with a 
rele covering 

t the power house and appurtenant 
tructures at very ippreciable say 
in in cost The use of decking 
speeded metructior cape ially i 
irevas the erection of e 


ad the 
structur 


wirere juipment 
f the build 


were carried on 


onstruction 
almost si 
multaneously 
Plant 
ke }) ‘i int 
The that hou 
| nveyors feedis the | 
sealed 
ited Ih slots through which 
is dumped into the bunkers 
sealed by a ntinuous belt 
ealed the belt 


building sectior 
and separately ve 


were 
which 
tr pper Steel 


h permits flvash and dirt 


f the 


ventilating 


Coal Mine and Fuel Handling .. . 
Site for the 


selected te 


Philip Sporn plant wa 


assure in econmomi al ane 


ible supply of fuel throughout its 
we ife. Coal reserves approxt 
it OO OOO.000) recoverable 
hased 


pur with the 
i 
d surrounding 
site ’ Dott ‘ of the 
in a radius of four miles 
il measures lie a 


flood pl un 


ed mine to recover the 


rivetg 


“ the 
der « mestru 


ransporte d 


wind L1O ft hi 
mut the length 
feed 


that transp 


Station No. 4 where it 
he directed either to the plant bunk 


ers 


coal to can 


or vard storage. Besides permit 
ting the mine and cleaning plant to 
yperate when the power plant is not 
takin 
1 source of plant fuel over week-ends 
high 
would top the earth dike around the 


coal storage area 


coal, the surge pile provides 


and during times when water 


The initial mine installation is be 


um devel ped for a production of 


600,000 tons of washed coal per 


year facilities are 
that, as 

vround facilities are provided 
tv can | expanded to handle the 
full burn of the ultimate six 
2.400.000 tons of clean coal 


However, surface 


ranged so more 


unit 
plant ty 


jer year 


Dock Facilities 
produced by the 


Fuel supply not 

company owned 

will be delivered by barge to a 

dock built at the north end of 

the property as shown in Fig 21. The 

dock handling 
1 OOOO) tones per year. 

Coal 

vy belt to 

in the storage 


to plant bunkers 


has favilities for 


from barges 
either the 


is transported 
stacking 
or directly 
Isolated duplis ale 
the sta 
and the 
This in- 


oal to at least part 


vevor area 


belts are provided 


tion No 1 =" 


between 
Fig 


sunkers in the power house 


21) 


sures a supply of 
if the ultimate plant in the event of 
1 serious convevor fire or major fail 
ire of the equipment for transporting 

il to the bunkers from station No 
from the 
the 


1 where 
ard 


ninate 


mveyvors mine 


storage. and river dock 


Transportation of coal, either fron 
stacking conveyor to storage, or 
storage to the reclaiming hop 
by four 30-ion tractor 
those 
najor earth moving oper 


will be re 


ired for the ultimate plant to 


similar to em 


Ten suc units 


die about 48.000 t 


ms }™ I week 
World's Largest Pile? Sulhi 
rent } I vided tor t 


irea has b yr 
well be 


i may one 


val piles in the world 


LIMMDTMHD tons 


Because of the stra 


location of the Philip Sport 


other AG&I 
Ohio River the 


Plant with respect to 
nthe 


held in stor we has 


above that needed for 


100 days’ operation of the ultimate 
lant. This storage pile will act as 
im additional reserve for some of the 
ther 


pa ity 


river plants where storage ca 
is not enough for 100 days 
burn 

The flood plain on which the coal 
is stored is at an 
would be flooded at least 


once each year. 


elevation which 
yrdinarily 
In order to prevent 
considerable quantities of coal from 
into the 
such times and to permit operation of 
the 
coal, the entire coal storage area is 
surrounded by an earth dike 44 feet 
high 


heing washed river during 


power plant on relatively dry 


Ash from the col- 
ectors on the roof, hoppers at vari- 


Ash Disposal . 


yus locations around each boiler, and 
from the ash pit of each boiler is 
water to a 


transported by air and 


pit from where it is pumped as a 
slurry to a storage area shown in 
Fig 21 west of the coal pile. The ash 
makes a load bearing filll which will 
satisfactorily the 


alluvial 


earry about same 


loads as most 
about 1} 


with tolerable settlement 


foundation 


soils, ie, tons 


per sq ft 


Fire Protection The inherent 


risks to an interconnected system, 
even one as large as the Central Sys- 


tem of the AGA&T 


electrical failures were recognized in 


Co from fires and 


the design of this plant which ulti- 
will 
generating units having a net capabil- 
itv to feeders of 900,000 kw. 


mately accommodate six large 
Com. 
plete isolation for each pair of units 
was provided for and the walls, at 
the upstream 
of the installation. 
were made permanent and provided 


and downstream ends 


initial two unit 


as could be 
The 
wall openings for the turbine room 
crane will be sealed by 


with only such openings 


readily closed off during a fire 


a curtain of 
water released by nozzles in the roof 
ind directed in line with one face of 
the opening. 

Selected areas and equipment are 
irranged for with carbon 


event of fire All 


piping 


flooding 
dioxide was in the 


electric cable. systems and 


so located and routed 
that if a fire or 


equipment are 


failure 
occurs, only one-half of the generating 


electrical 


equipment in any one section of the 
would be 


kw of capacity. 


plant affected. ie, 137.500 
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ONLY G-E 


OFFERS YOU-:- 


uous 
LUNG! 


INDICATING 


And that's only half the story! By stocking only three interchangeable 
doors which fit both 5.2 and 7.8 kv, 50-ampere housings, you get the 4 operating 
functions illustrated at left—oa total of eight essential cutout combinations! Available 
also in 100-ampere ratings, this unique flexibility reduces inventory and simplifies 


stocks, 

INDICATING OR DROPOUT WITH A TWIST OF THE WRIST! 
A small wire yoke, easily inserted or removed, determines whether the fuse- 

holder door “kicks out” ot the bottom for visual indication, or drops open—either 

way giving positive evidence of a blown fuse. 

RECLOSING DOOR AVOIDS UNNECESSARY SERVICE TRIP! 
The two-element reclosing door restores service within one second after a tem- 

porary fault blows the first fuse link, By avoiding an extra service trip, it pays for 

itself the first time it operates! 


FLEXIFLE DISCONNECT BLADE CAN'T GET LOST! 


It's fastened to the door—can’'t be misplaced. This disconnect blade doubles the 
continuous current rating of the cutout. When the blade is disconnected and the door 
closed, the flexible cable extends downward to indicate that the circuit is open. 


For complete information contact your G-E sales representative, or write for 
bulletin GEA-3448. Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


DISCONNECT 


GENERAL (6) ELECTRIC 
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HOW T 


DESIGN - CONSTRUCT 
OPERATE+ MAINTAIN 


SPLICING TRAILER, made from standord cabin trailer, provides trap door for working over 


manhole 


Trailer houses manhole blower, fireproof corner, material bins and work bench 


HOT OIL is kept at desired temperature by 
thermostatically controlled electric boiler 


Well-Equipped Trailer for Cable Splicing 


R. A. HORENBURGER 
Philadelphio Electric Co 
Philadelphia 


Ss, ANDARD CABIN TRAILERS were ull 
lized by Philadelphia Electric Co to 
solve the problems presented by the 
of 13 miles of 69-kv oil-filled 
cable After 


met such requirements as the neces 


splicing 


conversion, the trailers 


sity of a continuous suy ply ot temper 
} 


ature-controlled hot oil ‘ ymplete 


weather protection for splicing ma 


terial and operations; mobility to 


meet a three-shift five-cday-week 


schedule; and facilities in 
store the tools and clothing 


shifts ot splice rs 


which to 


ot three 


After stripping the trailers of their 


original furnishings, the company 
made the following changes and addi- 
tions: 

(1) The chassis was reinforced and 
a 3-ft-sq trap door installed in the 
floor; (2) additional wiring was in- 
stalled ; }) metal clothes lockers, 
material bins and a work bench were 
added 


t mer 


(4) a corner was fireproofed 
mit safe use of a plumbers torch 
and ») an electrically heated, ther- 

statically controlled double boiler 
was installed. A 
é Ine-generator set Was prov ded for 


trailer to suy ply light heat and 


>-kva trailer-mounted 


power requirements 


In use 


the trailer was parked with 


its trapdoor over the manhole lid. A 
ring plastered into the manhole frame 
and a dust canvas hung from the bot- 
tom of the trailer around the manhole 
ring provided weatherproof splicing 
conditions. In seven years of experi- 
ence with the trailers, the only change 
has been a telescoping service pole 
to feed the trailers by a service loop 
from the company’s aerial facilities, 
engine- 


instead of running the 


trailers have also 


been used as field offices in lieu of 


generators. The 


shanties, saving the cost of buying or 
Cost of 


the trailers was also appreciably less 


building shanties. moving 
than would have been the cost of mov- 


ing a construction shanty. 


Water Sprays Reduce Stoker Grate Burning 


W ATER SPRAYS have been installed 
to « ool stoker grates and reduc e stoker 
grate maintenance at the Neosho 
Plant of Kansas Gas & Electric Co 
While accurate data or 


long time 
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averages are not available, it is now 
evident that stoker maintenance costs 
will be greatly reduced. Formerly, 
stokers required scheduled outages 


each four weeks to replace burned 


parts; now boilers are operated con- 
tinuously for six to eight weeks, being 
limited by superheater fouling. Very 
few or no replac ements are required 
due to burning. Practically all emer- 
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THREE-PHASE 
AUTOMATIC RECLOSER 


| 5 te 100 Amperes — 2400 to 15,000 Volts 
[ 125 to 3000 Amperes Interrupting Capacity 


General Electric’s new FR-3 three-phase relayed auto 
matic recloser extends the many advantages of the 
G-E Type FR-1 single-phase recloser to three-phase 
operation for rural distribution systems. 


SIMPLER —-Three FR-1 single-phase reclosers of the 
design that has been time-proven in service have been 
combined as a single unit designated Type FR-3. 
Thus ::: 


INTERCHANGEABLE PARTS greatly reduce main 
tenance costs. As the FR-3 is essentially three FR-1 
single-phase units, it’s necessary to carry in stock 
parts for only one type of recloser. 


COMMON LINKAGE ties together the lock-out 
mechanism of the three reclosers, thus assuring posi- 


tive operation. Having three reclosers working as a 
unit eliminates the hazard of burning out three-phase 


TYPE FR-3 


loads by one phase locking-out while the other two 
phases remain closed. 


INTERMITTENT FAULTS cause the three reclosers © 


to operate independently, as a single-phase recloser. 


PERMANENT FAULTS in any one phase will auto- 
matically lock-open all three reclosers. Close one and 
you close all three. 


THREE SEPARATE TANKS-~ instead of one big 
tank---greatly reduces the possibility of phase-to 
phase faults, and thus further improves your service 
continuity record, 


For complete information on the General Electric 
Type FR-3 recloser ask your G-E Sales Representa- 
tive for a copy of GEA-5466, or write to Apparatus 
Department, General Electric Company, Schenec- 
tady 5, New York. 
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gency outages due to breakage of parts 
have been eliminated. More uniform 
air distribution has also been evident, 
as well as a great reduction in un- 
burned refuse collected in the hoppers. 

Stokers at this plant are the under- 
feed type, 12 wide and 41 
tuyeres long. Since their installation, 
trouble on the half of the 
stokers has taken various forms, such 


retorts 
lower 


as slag closing air openings in tuyeres, 
with resultant overheating and de- 
struction of affected parts. Often 
stuck to the pusher 
mechanism, causing severe breakage 
of the connected drive. 

It was discovered that if a localized 
hot spot developed, as indicated by 


molten slag 


a faint reddening of the tuyeres, its 
progress could be stopped by direct- 
ing a stream of water on the spot 


from below. If however, the tuyeres 
became a distinct red, spraying with 
water prevented further burning but 
racked the tuyeres. 

Because it was impossible to ob- 
serve the entire stoker area continu- 
ously or to direct water on more than 
a few spots at a time, a header was 
installed underneath the stoker. Holes 
were drilled at intervals so that water 
would spray on each individual stack 
of tuveres. These headers hang from 
the stoker supporting steel. They are 
placed about two-thirds the stoker 
length from the top of the tuyere 
stack and about 2 ft below the tuyeres. 
While this installation protected the 
area covered by the spray, it provided 
insufficient coverage to protect all 
tuyeres in the danger zone. 

Headers were then connected to 


Q Pe we ea 
TS PT SSeS (POOH 


t+72 milliseconds 


ler * 3400 armp 


ATT PP | cerentiened 
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CLOSE-OPEN TEST on a 220-kv single pole air blast breaker under phase-to-ground foult 
conditions, os recorded on the French 220-kv system by an oscillograph having 15 cathode- 


roy tubes 


Phase-to-ground voltege was 132 kv and short circuit current reached 3,400 amp 


Oscillograph for Breaker Testing has 15 Tubes 


Y. C. BARON 


Research Engineer 
Electricite de Froace 
Paris 


Des NED and built by Electricite de 
France, a 15-cathode-ray-tube record. 
ing oscillograph for testing circuit 
breakers performs these two functions 
successively or simultaneously : 

1. Records electrical magnitudes like 
current and voltage on photographic 
paper. 


Abstracted from a paper presented in “Revue 
Generale de |'Electricite.” 
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2. Records on photographic 
such data as operation 


time of tripping mechanism, time at 


paper 
mechanical 


which contacts separate, internal pres- 


of oil 


pour breakers, and total operation 


sure in combustion chamber 


time for an “open and close” cycle 
under short circuit conditions. Dur- 
ing simultaneous recording of these 
two functions, records can be pro- 
duced on the same strip of paper. 

In the design of this instrument, 
advantage is taken of the fact that an 
electron beam can be deflected by (a) 
applying between the deflecting plates 


the pusher mechanism so that they 
would rotate through a small angle. 
Thus each spray covered the desired 
area in its parti ular tuyere stack, 
with the rapidity of traverse varying 
directly with stoker speed. This ar- 
rangement protected the stokers 30 
long as the sprays functioned. 

However, difficulty was experienced 
with nozzle stoppage when attempts 
were rade to obtain the minimum re- 
quired flow of water by throttling. 
Recently, strainers were installed in 
headers and all piping beyond the 
strainers was replaced with non- 
corrosive pipe. Results to date are 
very gratifying. With water pressure 
reduced to where sprays will just 
reach the tuyeres, no difficulty from 
stoppage has been reported in a two- 
week period. 


an electrostatic field which bends the 
beam in a plane parallel to the field; 
(b) applying an electromagnetic field 
tube which bends the 
beam in a plane perpendicular to the 
field. It can be seen, therefore, that it 
is possible to realize on the same tube 


outside the 


two sets of entirely isolated controls 
of the beam. 

If it is found necessary to record 
simultaneously two distinct secondary 
phenomena on the same tube, it would 
be possible to use the electromagnetic 
deflecting coils fed with de for one of 
them and the electrostatic deflecting 
plate set fed with audio frequency 
voltage for the other. However, use of 
electromagnetic deflection coils im- 
plies the necessity of a suitable mu- 
metal shielding around the tube to 
between the 
tubes and to protect the tube against 


avoid any interaction 
stray current fields. 
Control grid voltage is such that 
spots appear only during the record- 
ing period. The voltage is modified 
conveniently at this moment by the 
closing of a relay, which is operated 
in series with the electromagnetic 
clutch of a paper-driving mechanism. 
The phosphor coating of the tube 
screen is designed to give a violet 
actinic light. Outside diameter of the 
tubes is small, owing to the necessity 
of locating a great number of them in 
a restricted space. An outside diam- 
eter of 2.76 in. has proved convenient. 
The apparatus consists essentially 
of these parts, all mounted on the 
same frame: The 15-tube set; high 
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ROUGHLY HALF OF ALL DISTRIBUTION 
TRANSFORMER FAILURES CAN BE CHARGED 
TO LIGHTNING. That's typical experience. How- 
ever, in Spirakore® transformers delivered since 
late 1943, lightning failures have been almost in- 
significant! 


There’s a reason for this. Back in 1943 G-E re- 


search facilities enabled our engineers to make im- 
portant discoveries about impulse strength. As a 
result, design improvements were made in smail, 
low- and medium-voltage distribution transformers. 
The new G-E transformers—built to live with light- 
ning—are improving operating records all over the 
country. 


In all respects Spirakore leads the field. It’s the 
finest distribution transformer we have ever made— 
the finest you can buy. 


Apparatus Dept, General Electric Cau Schenectady 5, N.Y. _ 
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voltage supply and cathode heating 
unit with control panel for framing, 
focusing and brightness adjustment; 
the optical system ; paper storage driv 
ing mechanism with exposed paper 
containers; and the driving motor, its 
gear box and magnetic clutch 

Tubes are designed for operation at 
the same voltage, ie, 1.250 to 
2,500 v, for both electron gun and 
post-acceleration 


anode. 
lubes are set horizontally in rows of 
three, each row being displaced with 
respect to the lower one by 1.78 in. 


auxiliary 


in order that traces may be equally 


spaced so as to be spread all over the 


BORING UNDER ROADWAY with 6-in auger and carth borer is ot 
least four times faster than the hydraulic pipe pusher previously used 95 
Machine can be used in either a horizontal or vertical position 


paper width range. 

[he driving drum has been espe- 
cially designed to provide a very 
steady speed of the photographic 
paper. It has tiny needles which bite 
into the paper for a few mils to elimi- 
nate any gliding possibility. The stor- 
age box contains a 10)-ft paper roll 
in widths varying from 2.37 to 9.5 in. 
The driving device consists of a sin- 
gle-phase, 1,500-rpm, 0.33-hp induc 
tion motor with a starting capacitor, 
und a gear box providing a speed 
range of the paper from 0.12 in. to 
v fps. 


IHustrated is an oscillogram re- 


men 


220-kv breaker tests 
carried out in Paris on the French 
220-kv 


‘ orded during 


tubes 
used for these tests, recording these 


system. Twelve were 
magnitudes: 

current on shunt 

current through current trans- 
former 

recovery Voltage across terminals 
of the pole 

voltages across each break 

bus voltage on each phase 

four mechanical data oi breaker 
under test (trip relay, trip coil, con- 
tact parting time, back up breaker 
operation). 


PORTABLE WATER PUMP used by underground department weighs 
5 Ib, has capacity of 15,000 gal hr, can be placed on truck by two 
Two smaller pumps can be handled by one man 


Underground Work Easier with Borer and Dewatering 


with a sectional 
Poledo 
ring under obstruc 
sidewalks, and 
found to be at 


than the hy 


being used by 


to lor b 
such as 
has 


times 


roads 
silroads heen 


four faster 


Tvet ras 20 Aereers 
ee os) 


I sed 


gives tar 


drau it pip pu her pr viously 
This 


better damage 


new machine 


i180 


ontrol and maintains 


more easily. It can be used 


mntally or vertically 


ised by the 
Iwo 
ind the 


pumps are underground 
are 5,000 gal shi 
third 15.000 gal/hr. 


The smaller ones can be handled by 


department 
pumps 
me man, while two men can easily 


it the larger unit on a truck. 


Reset Time Switches Quickly 


GEORGE B. M. ROBERTSON 
Superintendent, Meter Div 
Philadelphia Electric Co 

Philadelphia 


EXTERNAL RESET device permits meter 
reader to reset time switch with a key, in 
stead of having to break seal, remove cover 
position dial, reploce cover and reseol 
switch, on operation lasting several minutes 


June 5 


r % 
lo ELIMINATE wasted time and to 


being given 


proper attention 


to t e switch resettings by 


meter 
readers, Philadelphia Electric Co has 
developed an external resetting device 
lor G.E. type | 

This device consists of a brass bear- 


ng whic h also 


The hearing is locked in place through 


13 time switches 


serves as a housing. 
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% No contacts in the main circuit. 


%& No cams or springs or elaborate gear trains. 


% No mechanical brake to adjust, no separate 
braking circuit. 


%& Even the oil lasts longer—because the tank is 
sealed to stop all breathing. 


General Electric IRS induction voltage regula- 
tors give accurate, stepless regulation -—— with no 
time-delay. They respond immediately and will 
correct the voltage at an average rate of | per 
cent in 144 seconds throughout the entire range 
of + 10°), regulation. 

And— no other regulator can match them in 
low maintenance costs. Ask for Bulletin 
GEA-2985. 

{pparatus Dept., General Electric Company, 


Schenectady 5, New York. 
turdy rings —- 
all under oil. 
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Chemical Treatment of Right-of-Way 
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Type of Chemical and Esters of Esters of Esters of Ammonium 
Vehicle (1) 24-0 and 2.4 D and 2.4-D ond Switemete 
245-7 245-1 245-7 Woter 
Fuel Oi Ou Ol 
Species of Brush All species Locust, Osk All species Wild Cherry, Sumec 
Treated and P5to 3h Tulip, Popler ito 4tt Elim, Oak, Ash 
A ave Height Hickory Maple Elderberry, Hewthorn 
Sesselres, Wild Wild Grape 
Cherry, Sumec Briers, Locust, 
Briers Mapie end 
If Powon ly 
6to 20h 
Pounds per Gallon 0.75 Ib in 1948, 
1 Ib in 1949 
Gollons per Acre 1s 110 6-100 at Vened 
of Concen 
tate to 100 
ge! of OCU 
Acres Treated 0 1K 1948, 93 548 
1949, 60 new acres 
89 resprayed 
Cost per Acre $35.00 $191 24 $113.00 $90 in 1948 
$140 in 1949 
Year and Seasen Spreyed Sept 1948 1948 1948 June 
First Applied «@) 1948 end re Summer Summer and fl! to Sept 
sprayed Dec 1948 
Yeor and Sassen 1949 1949 1949 June 
wbsequent Summer Summer and fell to Sept 
Application 1950 
Cyele of Treating Hes not been 5 veers st year 
Actual ot Proposed decided os alter 1st ind year and 
yet end Ind every © years 
yeers thereelter 
proposed) 
Precautions Taken to Hood over None 
Minimize Drift (3) norsle 
Type of Spray Hand Hand, 12 Ib at Hend end Powe 
and Pressure 20 Ib nourle, Powe power 600 it 
100 Ib at norrle OO mex 
on Which Cherry and Tulip, Poplar Sumac, Poplar Wild Cherry 
Effective Sumec Oak, Silver Aspen and Oak end 
Maple, Sumec, Hewthormn 
Sevsatras and 
Briers 
Se on Which Maple, Ash Locust, Bleck Map!e Oak, Ash 
L Effective and Oak Odek, Hickory end 
Red Maple Mapie 
Gum end Wild 
Cherry 
Kill From First 30 About 6 8 
Applicaton 
Conditions Found Roots not All existing < d 1948 spraying, most of 
on Last Inspection (4) deed growth eppeared small teush is down 
deed but upon arger brush can be 
close inspec pushec over Heevy 
ton new growth snow sould level! 
wee evident remain der 1949 
spreyirdg, kill nm 
general was excellent 
Remarks Concerning Did not kill Very little Too early t 1948 preying, root kill 
Reet Kil (5) roots in 9O evidence of determine. Fair wes very satistectory 
of cases any root k on first sprey 1949 wreying, too 
early to tell 
(1) Two companies (FE, J.2) reported using wetting agent; one company 
(2) In all cases but one (G), chemical was applied by contractor 
3) Only four companies (D, H, 1, J-3) reported complaints, of which were minor 
(4) Inspection carried out in second half of 1949, in the Fall by most companies 
generally that better results could be obtained by greater degree of coverage No 
being taken to eliminate standing dead brush 
16 


Ammorium 
Sulfemete 
Weter 


All species 
4tooh 


0.75 to 1 Ib 


300 to 350 


462 in 1949 


$92.00 
1946 
Summer 
1948, Fe 
1949, Fal 
5S vears 
proposed 
None 
Power 
300 to 60) 
Ib of POX 
to 250 Ib 
at morsie 


Good on al 
except those 
noted below 


Red Maple 
and 


Locust 


Very good 


Good on 
most species 





Esters of 
2,4-D and 
245-1 

Oil or Water 


Wide 
veriety 
4to Sift 


2 of Chem, 
50 of Oil 
1.3 of Chem, 
2 of Water 


55 


$40.00 


1949 
Summer 


90% 


Practically 
al! turned 
brown 


— 
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It was reported 
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Esters of 
24-D and 
245-1 
Weter 


Brers 


Wild Chery, . 


Sassafras, 
Hickory, and 
Sycamore 
6h 


0.025 Ib 


120 to 125 


Yes 


Hand and 
power 
150 Ib 
(Power) 


Wild Cherry 
end Locust 


70% 


Cannot tel 
too much 
until Spring 


Methods and results of ten power companies using various chemicals to control woody 
growth on transmission right-of-way—an adaption from a preliminary report by the 
Transmission and Distribution Committee of the Pennsylvania Electric Association. 


H 


Esters of 
2.4-D and 
245-7 
Water 


All common 


to 
Acpalechian 
Pletesu 

Bk 


0.03375 tb 


120 


3,700 in 1949 


$30-35 


1946 
Summer 


1947, 1948 
and 1949 
Summer 


Tet year 
Ind year 
Sth yeer 
Bth year 


Common 
sense 


Power 
250 Ib 
average 


All except 
those noted 
below 


Maple, Ash, 
Beech and 
Besswood 


tsters of 
24-D and 
2.4,5-1 
Wate 


Briers, Elm 

Wild Chery 
Locust, Sumac 
Poison by, 
Sessalres, Ash, 
Sycassore, Beech 
Virginie Creeper 
4to of 


0.025 tb 


0.75 gal of 
chem 


446 in 1949 


8.75 


1947. Summer 
used 2,4-D 


1949 
Summer 


Once each 
season Ist end 
Ind yee, com- 
plete application 
ind year, 

spot treatment 


Use low 
splay 


Power 
250 to 300 
Ib et pump 


Briers, Wild Cherry, 


Elm, Popler, Black 
Locust, Sessefres, 
Sumec, Sycamore, 
Virginia Creeper 
and Poison Ivy 


Ash, Beech 
and Red 
Maple 


15% 


Most of 
growth sturted 
and dead 
There were 
some suckers 


Root kill 

more effective 
when young 
brush is vested 


0024 


100 te 120 


27 in 1949 


$28.00 


1949 
Summer 


1950 
Summer 


Proposed 
tst end Gnd 
years, then 
as justified 


Mist qun 


Power, 
250 Ib 


Burch 
Chestnut 
and Ook 


Leurel, 
Maple and 
Ash 


65 


Wilting of 
fohage wes 
generally 
heevy 


initia! sprey, 


too early to 
report 


5-2 


Ammonium 


Sulfamate 
W eter 


Species 
common to 
No. Eastern 
Penne 

7 to @ ft 


05 to 1 


300 to 350 


36 in 1948 


$105.00 


1948 
Summer 


1950 
Summer 


Proposed 1st 
and Ind years 
then os justified 


Special 
norzies 


Power 
300 to 
400 Ib 


Osk, Birch 
Soft Maple 
end 
Chestnut 


Laurel 
Briers and 
Red Maple 


90% 


Brush deed 
but standing 


Very little 

resurgent 

growth except 
vers 


Proposed 1st 
and 2nd veer 
then os justfied 


Sweet Fern, 
Poplar, 
Sumac and 
Sassatras 


Chestnut, 
Oak, Ash 
Red Maple 
Hickory end 
Leure! 


10% 


Brush was 
dense ond 
geen, showing 
very little 
eftect trom 
wrey 


Heevy resurgent 
growth from the 
roots 


ee A 


(5) Regarding efforts to treat stumps, one company (1), which hand sprayed with kerosene, said 
it was too early to report results. Another company (H) used equal parts of 2,4-D and 2,45-1 
at 15,000 ppm in fuel oil. This was applied with a hand spray and excellent results were obtained 
A third company (E) using 2,4D and 2,45-T in a spray reported that results were not very 
good. A fourth company (B) reported use of 2,4-D and 2,4,5-T with other ingredients, in spray 
form, but preferred to wait before evaluating results. 
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eng arent A RC 


the 
hexagon nut and suitable 


a hole in glass cover by a 


washers. 
Mounted in the bearing is a triangu 
lar key stem which actuates a pusher 
The made of 


pusher, phosphor 


With this device the meter reader 
a key to the 
switch. Operating time is only a few 


bronze, is shaped to serve as a ratchet 
The 


pusher engages a stud on the time 


to prevent reverse resetting. merely inserts reset 


dial plate but is free to revolve if seconds as ompared to the former 


driven by the time mechanism. time of several minutes. 


“Smoke-Zone” Design Improves Distribution System 


DAVID BURNS 
Lines Stondords ond Specif cat 
The 


ns Engineer 
Detroit Edison Co 
Detrort 


W HEN MAINTENANCE costs on pri 
mary distribution circuits in a heavily 
industrialized area became ex 
Detroit 
“smoke 
the troubles 

that the 
leakage-current-retardant construction 
than 


inprove d service continuity and 


eas ve 


Edison experim nted with 


zone” construction to reduce 


Experience to date indi 
cates this 


extra expense oft 


has heen more justified by 
lower 
Pin and arm burn 


wed at 


maintenance cost 


ing has been greatly red 


} ! 
all conductor supports. particularly 


in those conductor supports shere 
for type ar d bowl ty ye insulators are 


used 
Outage Causes 


Major 
high 


arm 


causes of servi outage 


and were | 


Pin, 


hardware corrosion 


mainienance 
burning: (2) 


flash 


transtormers 


and pole 
and { 
ovet and Corrosion on 


Since many of 


and other equipment 
these 


storms 


breakdowns occurred during 


extra costs were involved due 
to the emergency nature presented by 
these outages 


In 1941, a 
which would retard the 


type of construction 
flow of leak 
\ specih 
area set aside for this in prove d cor 


included 1.8-kv delta 


primary and some se 


age current was developed 


struction 
grounded 
lighting 


tamination in the 


Sources of atmospheric 
area include ceimnet 
Portlar 


cement plant; carbonaceous by-prod 


dust in the vicinity of a large 


ucts of combustion: and water solub! 


salts such as sodium chloride an 


sodium sulphate 
Semi-insulating Covering 


During the changeover 
weatherproof 
placed by ‘ 
insulating type 


in ulators were 


118 


be. 49" -»i 


Brown 
porcelain 
7 
¥ 


fonderd top groove tie 
over tope Use WP te 


| i 
43 
! 


Tope with two loyers of rubber 


ond two of friction 


Three loyers of friction tape 
hell lopped on conductor 


Trainer or 
f present 


Sem 


nso ring. 
fype covering 


umper 


wnsulofor or 

fog or bow FIG 4 7p Hewlett or 8 
yee 

Wood p: 


vornish 


Cover with rubber 
and friction tape 


- 
Semi- insulating type covering 


No 2 or N Seodend 


LINE ELEMENTS used by Detroit Edison to improve service continuity and reduce main 
tenance costs of 4.8-ky, delta ungrounded, primary distribution circuits and some series light 
ing in contaminoted, industrial atmosphere. Fog-type and bow!-type insulators (Fig 1 & 2) 
replaced pin-type insulators. Special construction and taping techniques (Fig 3) were used 
on tie wires, connectors and pins. Deadends (Fig 4) were made in this manner 


(see Fig | 
vnthetic 


and 2? Wood pins with 
j 


conductor passed through a porcelain 
the break in 


insulation at } 


varnish coating were insulator and nearest 


i existing wood Conduc conductor least 8 


crossarms 


is shown 
in Fig 4. 


hardware 


rs were wrapped with friction tape from the insulator. 


imme- 
efore diately above 

Line 

rrosion was replaced with 
1947, 
control area 
steel 
hardware re 


applying hie wires; wire con 


ections were covered with insulating signs of 


showing 


Tape was applied under ti 


new gal- 


prevent them from cuttin vanized material. In all guys 
} 


onductor overings It also in part of the 


were re- 


vewhat to the insulation re daced with strand 


stainless 
1949, all 


rs to maintain the piace ents in the 


sistance. Insulating tape was ipplied Starting in 


mnect control area have 


alloy 
Old-stvle transform 
replaced by 


level o the conductor en of 


new low steel in all 


s available 


: 
Dens 


of line tie 
ig 3. The 


ow in 


now ised ers were transtormers 
type-ef cor in which the primary bushings were 


use, with the he stud type. 
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The Type RV op 
: tical assembly 
General Electric offers this new high- maonted 66 oe 

. ; 7 ‘ are Form 79 hood, | 
efficiency optical assembly for safe, attrac- ‘ 
tive lighting of residential or light-traffic 
streets at a price even modest budgets can 
afford 
Efhicient Light Distribution 
Type RV optical assembly produces a long, 
narrow, two-beam distribution (IES Type 
1), making it excellent for very long spac- 
ing (10 to 12 times mounting height 
Where the desired footcandle value is about 
0.2 and economy of 4,000 or 6,000-lumen 
Jamps is needed, the Type RV is the ideal 
choice. 

The Type RV has a newly developed 
reflector which directs light down into a 
new Holophane VERTILATERAL refrac- 
tor, specially designed to turn and lift light 
into a carefully controlled, long, rectangu- 
lar pattern 


This luminaire has been designed for 
Comfortable Seeing. It has deep shielding 
and sharp cut-off above angles of maximum 
candlepower for less glare—excellent side 
shielding to keep the light down on the 
road where it’s wanted 


neQIPMAED III I A DLOAALERL AOE: 
ot 


a rectangular 
pattern of light for long economical spacing. 
Flexibility 

And the Type RV fits in with standardiza- 
tion programs. It can be mounted on any 
Form 79 or 101 hood. The glassware can be 
spun-scaled to the reflector or assembled 
by clamp band or roller latch. For complete 
information write Apparatus Dept., General 
Electric Company, Schenectady 5, N.Y. 


GENERAL @@ ELECTRI 
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New Specification for Icing Tests on Equipment 


WwW. R. SMITH 
Subdstotion Engineer 


R. 8. ANTHONY 
Asst to Supt, Line ond Substotions 
Pennsylvania Power and Light Co 
Allentown, Po 
and 


J. B. OWENS 
Switchgear Engineer 
Westinghouse Electric Corp 
East Pittsburgh, Pa 


" 
Ew» iIncERS of Pennsylvania Power 
and Light Co have prepared a new 
for the 


artifical means of ice used in testing 


specification formation by 
switching and other electrical equip 
ment. This specification for labora- 
tory use duplicates as nearly as pos- 
sible actual atmospheric conditions 
which produce ice in nature. 


Previous low 


temperature, quick 
first 
switch to a very low tem 


free 7¢ 


specihcations, which 


cooled the 
perature and then applied a moder 
ately warm water spray, resulted in 
an ice coating loosely bonded to the 


switch and of low strength due to 


many air bubbles. The new specifi 
high 
freeze. The 
ice thus produced is dense, hard and 
bubbles, has all 
characteristics of the most diffi 
cult natural ice encountered under the 


nost 


cation calls 


relatively 
temperature and a slow 


for a 


free 


from atr and 


the 
severe operating ¢ onditions 
he new specification has been proved 
Westinghouse 


Corp in experiments in its 


in cooperation with 
Electric 
high power laboratory. 

lo test switching under ice condi 
this 
uM) 


tions according to 


15-kv 


break switches were 


produced 
sper ihcation, two type \ 


amp, air used 


They 


structure in a horizontal upright po 


were wooden 


mounted on a 
sition and equipped with a torsional 
type operating mechanism. A spare 
switch casting was used to accumulate 
testing All switch 
surfaces had been thoroughly cleaned 


ice for impact 
of grease and exposed to the weather 
for the 
actual test. 


a considerable time before 
Rain was produced from a set of 
had been drilled 
many small holes and placed around 
the outside of the the 
level of the switch Water 
was adjusted so that the 
went several feet into the air 


pipes which with 
structure at 

bases 
pressure 


water 


120 


LABORATORY ICE produced by new, high temperature, slow freeze specification closely 


duplicates most difficult natural ice encountered im practice 


Ait break switch was coated 


with hard, dense, bubble-free ice in 6 hr, with a 1'4-in. layer being formed on break contacts 


the 
supplied to the pipes was 


before onto 


Water 


cooled to approximately 35 F and was 


falling switches. 


cooled additionally in its passage 
through the air. 

With one switch in the open posi 
tion and the other closed, room tem 
perature was dropped to approxi 
5 | 
was started so that the switches would 


before 


Spraying at 


mately Then, the precooled rair 


thoroughly wet freezing 


regan temperatures 
above freezing was continued for ap 
proximately 1 hr while the air tem 
perature was being lowered to the 
freezing point 

During the next 2 hr 


room tem 


perature lowered gradually to 
25 F. Temperature was held between 
25 and 30 F for the 
test. Rain was applied for a 
ot ¢ 
posited on the switches at the rate of 
About 
1} in. of ice was found to have been 


deposited on the break contacts dur 


ing this time 


was 


remainder of the 
total 
hr during which time ice was de 


approximately } in. per hour 


Clarity and freedom from air bub 
bles ef ice on the switches is shown 
in the When the test ice 
was struck with a hammer, it « hipped 
but did not break off in large pieces, 
rood bond be 
tween the ice and the switch parts. 

In the first test, the closed switch 
opened without difficulty but the 


illustration 


indicating there was a 


was 


switch frozen in the open position 
could not be closed 
the 


a second test was made 


After minor mod- 


ifications of switch operating 
mechanism 
and the switch operated successfully. 
Switches were operated in this subse- 
quent test by utility engineers with- 
out undue effort, and without benefit 
handle other 


mechanical advantage. On both the 


ot any extension or 
open and closed switches, a single 
pull of the operating handle broke 
the ice and started the switch parts 
The 
opened with a single continuous mo- 


Three 


against solid ice 


moving closed switch was 


thon 
tact 


blows of the blade con- 
in the 


the open switch were required to clear 


jaws of 


the way for fully closed position. 


Squeezer Arms on Truck 
Save Time in Storeroom 


Time and trouble are saved in Vir 
Electric & Co’s Rich 
mond storeroom by a “sq jeezer” arn 
attachment on an industrial fork-lift 
truck 
forks, is controlled by hvdraulic lev- 
ers and grips the load by the sides. It 
handled 


lamage to their cases and has been 


ginia Power 


This device, which replaces the 


las transformers without 
used for moving coils of wire and 
other loads that can be gripped. 
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THERE'S A LONG LIVE OF rugged ser- 
vice abead for this three-pass gas condenser. 
Bottom water box shown bere, as well as 
top water box, and baffles are made of that 
corrosion resistant silicon-bronze alloy— 
Herculey, supplied by Revere. 


Under normal operating conditions, 
the tubes in a gas condenser are 
exposed to tars, moisture and other 
impurities from raw manufactured 
gas. In designing this condenser there 
was another consideration—- brackish 
harbor water from an industrial area. 
Under these conditions a gas con- 
denser of all steel construction 
wouldn't last very long. There was 
also another consideration—space 
which precluded use of the bulky cast 
iron condenser. 

Engineers of the Bartlett Hayward 
Plant, Koppers Company, Incorpor- 
ated got together with Revere’s Tech- 
nical Advisory Service and drew up 
specifications for materials of con- 
struction. The result was (1) A con- 


ELECTRICAL WORLD © June 5, 1950 


SPACE SAVER—These 2” O.D. tubes 
measuring 22’ long x .083" made it possible 
to erect a condenser 50’ high. Fewer long 
tubes and fewer joints sehen, thai reduced 
labor costs. Former unit bed a maximum 
height of only 12. Covered much wider area. 


denser shell of steel. (2) Tubes of 
Revere’s Arsenical Admiralty metal 
which is inhibited to resist dezincifi- 
cation and also highly resistant to 
other forms of attack. (3) Bottom 
water box and top water box and 
baffle of Herculoy, the silicon-bronze 
alloy that has the corrosion resistance 
of copper bronze, plus the strength of 
mild steel. (4) Tube sheets of Naval 
Brass. All together nearly 40 tons of 
Revere non-ferrous materials. 

Better heat transfer of the Admiralty 
tubes, and the use of longer twbes, 
resulted in a condenser which utilized 
more head room, lessened cost of 
installation and made possible a unit 
that took up less ground area. 

Why don’t you look into the pos- 


WORM'S-EYE VIEW af gas condenser 
made by the Bartlett-Hayward Plant of 
the Koppers Company, Inc., Baltimore, 
Maryland, showing part of the hundred: 
of Arsenical Admiralty tubes supplied 
by Revere, Alted into place and expanded. 


sibility of using one of these Revere 
alloys or some other Revere alloy or 
metal in your condensers? Revere’s 
Technical Advisory Service will be 
glad to work with your engineers on 
your problems. Just call the nearest 
Revere office today. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, U1; Detroit, 
Mich; Les Amgeles and Riverside, Calif 
New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, 
Distributors Everywhere 





MOLONEY LOAD TAP 


rs ing duty 1s confined 


to but four moving 
contacts and two station 
ary contacts pet phase, 
through use of a separate 
Load Transter Switch. 
Curreot actually iter 
rupted of but one mov 
ing 
contact per 


and one stationary 
phase '9 
changing from one OPSF 
ating position to another: 
Photo shows front half 
of switch. 


Insulating barriers ia 


arcing are’ are face 
with Melamine. This ma 
terial 1s extremely resist- 
ant to the erosive acnoa 


of arcs and arcios gases. 


moLtone 


FACTORIES AT $T- 


MOLONEY LOAD ratio CO 
REGULATING TRANSFORMERS, 


e of Moloney voltage regula- 

is due in part to 
Load Tap Changer switch assem 
advantages ore 


AND STEP Vv 


of the incorporati 

performing all arcing duty, @ feature 
provided only on large ratings 
Control and Power Regulating 


a | 2. 


posed upon any © 


the advanced 


largely © result 


o arcing duty is im- 


these 1 4P Selector Sw itch 
contacts, avoiding the 
necessity for replacement 
due to burning Of scor- 
ing. Contacts are of hard- 
ened copper allay mini- 


mize frictional wear. 


: Arcing 15 confined to 4 


small area in contrast 


Greatly improved arc 
jnterrupungs ability is 
provided through use of with the large area which 


a separate Load Transfer is subjected tO arcing 08 


Switch instead of the usu- voltage reguianog app* 


al single s¥ itch arrange ratus incorporating @ sin- 


ment which performs the gle switch for breaking 


dual function of breaking current as well as chang- 


current 


and chang's8 ing taps- 


taps. The fewer contacts 
of the Load Transfer 
Switch 


longer 4° 


make possible 


clearances. 


a 


eee 


6 Wear< annot cause im- 


proper timing of the 


operations of the swite hes 
since not only are all parts 
. solidly tied rogether by 


means of gears, but their 


timing is 90% critical. 


erectRic¢ 


in all Principal Cities 


co. 
Sales Offices 


rouls 20, MO- AND TORONTO, ONTARIO, CANADA 


’ 
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MANUFACTURES eee 

iators © Regulating transformers © i 
stations © Center Transformers 
Transformers (Conventional end CSP Types) 
led Transformers oe Ne 

insulated) Transformers © Constent 


4 Unit and Standard Types) © 


ood Ratioc Centro! Trent 
« Power Transformers 
o Askarel 


MOLONEY 
Step Voltage Regu 
formers * Unit Sv 
HiperCore Distribution 
inflammable Liquid) Coo! 

end Class 8 
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« Appronmotely 647 tubes | | 
rerroved 

eo Approemately 87 tubes 
added 


RELANING REQUIRED to enable an ex- 
isting 15-Mw condenser to handle the 
increased loading of a new 25-Mw turbo- 
alternator at the Market Street Stotion of 
New Orleans Public Service, Inc 


Relaned Condenser Handles 
Increased Loading 


JOHN F. VOGT, JR. 
Mechanical Engineer 
New Orleans Public Service, Inc 
With a Bucyrus-Erie H-2 Hydrocrane — 
holding an earth auger, F. R. North Sen eae arate L B, relaning an existing 15-Mw con- 
Co,, Rockford, Illinois bored holes for ation tek: Cum at denser to put more tube surface 
ond retract hydraulically from to effective work, New Orleans Pub- 
the eperctor's seat —- in a lic Service improved the average heat 
bored only about one an hour on the ae “ are os transfer rate so that this condenser 
ne li omy po lan Sai models — 2-1 yard . 

same line. A company spokesman said at tw 3 could handle the increased load of a 
One big a i ; , 9* ‘ 

new 25-Mw turbo-alternator. 


line poles at the rate of eight per hour 


An auger held by a line truck derrick 


vantage of the Hydrocranc 
is that it stays on the road during drill The improved water rate, use of ex- 
ing — the operator just swings the boom into place. On the traction steam for feedwater heating, 
other hand, line trucks with derricks must back up off the road . Te 
and higher initial steam pressure and 
temperature in the new turbine made 
it possible to work out this relaning 
pattern in the existing condenser. 
By taking advantage of the other 
. . existing facilities, including conden- 
Hydraulic Control Big Advantage on Pole Setting a ; 
' ! sate pumps, motor drives, steam-jet 
poics ° ° 
: ; J air ejector and motor-driven circu- 
does the job quickly, easily. And rts precision hydrauli ae ‘a 
* ' ' lating water pump, it is anticipated 
ontrol means greater safety f workers. Hydrocranes also 3 ibe 
' ' that the new unit providing 10,000-kw 
save tine setting transformer n travers m COUNTICSS . . a 
general utility yobs. Send the coupon tor furtl nformation incremental capacity will cost less 


than $70 per kw. 
BUCYRUS-ERIE HYDROCRANE DIVISION 


South Milwaukee, Wisconsin 


onto sott shoulders or into ditches to reach the proper spot 


North also loads poles from railroad cars to trailers with his 


Hydrocrane — does the job in one-third the time r 


' 
) 


equired with 
an A-trame on a truck 


ia arabe 8 


This truck cig has proved a real standout on sett ng line 


BUCYRUS-ERIE HYDROCRANE DIVISION ae 2-25 >Be n E 
South Milwavkee, Wisconsin HYDRoc io r 


What! Not at the 
Convention? 


Gentlemen: I want 
p 


To give you all the details Evectni- 


Z 


cat Wortp for June 19 will carry a 

; full report of the EEI Atlantic City 
‘ ne any 

as convention, including digests of all 


discussions. 


Cty State 
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Located at the Colgate Power House of Pacific Gas and Electric 
Company, these eight three-phase breaker units have individual in- 
terrupting capacities of 1,000,000 kva each. More complete details 
of this installation are supplied by Pacific Electric Manufacturing 
Corporation, builder of these breakers: “Frame mounted type JE-42-E; 
rating, 69 kv, 600 amperes, 1,000,000 interrupting kva. Use of 
sliding shoe contacts requires no critical adjustments to fix closed 
position. Contact pressure is not affected by wear. Other PEMCO 
features include closing by motor-compressed springs so that equal 
quantity of stored energy is released at each operation, no matter 
how frequent; expulsion chamber arc extinguishment, and...” 


(5) BUSHINGS 


ONE OF THE FINEST COMPONENTS OF ANY CIRCUIT BREAKER 


EL OD 
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LOAD BUILDING RESIDENTIAL * RURAL 
COMMERCIAL - INDUSTRIAL 


Westinghouse Electric Corp photo 
BATTERY OF GERMICIDAL LAMPS safequords bottle line from STAINLESS STEEL STERILIZER uses 20 germicidal lamps to ster- 
point where bottles emerge from the automatic bottle sterilizer to  ilize water immediotely before being bottled. Water passes through 
place where they ore filled with sterilized water and then sealed sterilizer lengthwise outside the inner cylinder, then into outlet pipe 


Germicidal Lamps Safeguard Drinking Water Purity 


\ NEW APPLICATION of germicidal mally bottles up to 100,000 gal daily been installed to cover every step of 
| 


lamps to safeguard the purity of arte lo insure an absolutely pure product, the production where bottles or water 
sian spring water as itis being bottled — the line is under germicidal lamps uN xposed to the air. In addition, 
has recently been made at the Spark from the point at which the bottles 
letts Drinking Water Corp in Los emerge from the huge automatic bot used in a specially-designed cylindri 
Angeles, California The production tle sterilizer to the place where they cal 


line, which takes advantage of every are sealed passes for a final intensive steriliza- 
| 


nodern mechanical aid to achieve (On the main production line, 20 of tie 


another 20 lamps of the same type are 
sterilizer through which the water 


mm just before going into the steril 


tually automatic production, nor these 20-w tubular type lamps have ed bottles 


Disposer Handles Cans—Bottles—Gravel in Test 


EDWARD J. ZINMER 


Director, Chicago Plumbing Testing Laboratory : ‘ | 


i y of eight persons luding many pounds of pea 
Chicago 


the test, food waste from the and skins, cherries and cherry 


possi le equal to that fro feet, fish, vegeta 


vits 
dir was insuflicient and add strawberries, fresh and cooked, beet 
al waste was imported from Lops and beets. radishes. watermelons 
test on a food waste dis; r unit laboratory members’ homes, restat ind other melons. In addition to this 

o ther sources. Greases were was added 1,000 lb of sand. 550 |b 
the questions that are being asked by add vegetable as well as animal f glass bottles, pails full of gravel 


as well as pieces in several bushels of granite, 1.200 Ib 


Resuuts of a vear-lon 
should provide answers to some of rants and 


prospective buyers The test put the hot iqui 
disposer through harder wear and of newspapers, bushels of coal, cin- 
tear conditions than it 


ders and ashes, tin cans and hundreds 
Mins Tec seein be “Wee Everything But the Sink 


ot pe unds of limestone, as well as 


In a period of « aco r otal amount of food waste enter nails, tacks screws and a few 4-in. 


diet of fresh as well as cooked food ng the unit was 6,300 lb consisting galvanized malleable iron pipe fit- 


nes and meat, fresh and cooked ting 
the unit. The food waste amour icken entrails and feathers, heads \ 


wastes and other mat 


fter the test was comple ted the 
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Trotpoint Congratulates 


The 1949 Hughes Award Winners 


W. join the entire electric industry in extending congratulations to the winners of the 
1949 Hughes Awards. Again, advancements made by utilities and individual utility 


employees is testimony of a good job well done. 


The outstanding merchandising accomplishments attained by the participants in this 
competition has moved the industry forward. And as the industry progresses so do its 
benefits to its customers. Thus, we find the American people a step nearer 


the ideals of Electrical Living. 


Hotpoint is glad of this opportunity to give recognition where recognition is due. 
We enthusiastically salute these utility companies and their employees who have been 


proclaimed Hughes Award winners for 1949. 


Pennsylvania Power & Light Company, Allentown, Penn. 
ist prize Electric Kitchen Promotion 
Ist prize Electric Dishwasher Promotion 


2nd prize Commercial Electric Cooking Promotion 


West Penn Power Company, Pittsburgh, Penn. 
, Ist prize Electric Range Promotion 


Ist prize Flectric Water Heater Promotion 


Gull States Udilities Company, Beaumont, Texas 


2nd prize Electric Kitchen Promotion 


Kentucky and West Virginia Utilities, Ashiand, Ky. 


2nd prize Electric Kange Promotion 


The Detroit Edison Company, Detroit, Mich. 


2nd prize Electric Water Heater Promotion 


The Toledo Edison Company, Toledo, Ohic 


lat prize Commercial I lectric ( ooking Prometion 


Plan Now to Enter the 1950 Competitions 


Watch for details of this year’s 


awards—to be announced soon, 


Inc. 


5600 West Taylor Street, Chicago 44, Illinois 
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piping was dis assem bled carefully 
and inspected for adherance, sediment 
and points of obstruction. A slight 
amount of sediment was found in the 
entire length of the horizontal waste 
pipe, but in no case in excess of 4 in. 
in depth. 

Slight grease deposits were found 
along the top edge of the pipe. Where 
possible, clean-outs were installed at 
each of the 90 deg bends. In the open 
ing opposite the direction of flow 
deposits of paper pulp, approximately 
the diameter of the bore of the fitting 
were found. The house sewer of the 
laboratory building was also inspected 
and neo 
end of the 
water 


sediment 
At the 


amount of 


and showed no 
grease deposits 

test a greater was 
required per Ib of waste prot essed by 


the disposer 


Grease Traps 


Discussions held as to the 
necessity or practicability of grease 
atch 
basins in « onjunction with these units 


Ww he n fo« d 
nected to 


were 


interceptors grease 


traps oF 


waste units were con 


grease traps of various 


manufactured 


interceptors and in 


stalled as close as possible to the wnil, 


no interception was obtained because 
of the high velocity of the waste 
water through the unit, when the sink 
basin contained a large enough 
create a stati 
ead in the inlet of the food waste 


unit. 


olume of water to 


Several persons interviewed spoke 
of field installations with and without 


interceptors and/or catch basins. 


Tests in the Home 


Following the laboratory tests the 
author carried research into his home 
and installed two food waste units, 
one in the kitchen and one in a sink 
in the basement. He imported food 
wastes to create a heavy load on the 
stack and the catch basins, as these 
units were connected to a single stack 
which empties into the catch basin. 
It was found that a mat about eight 
thickness 
the fluid in the catch basin and was 
The mat and the 
odors disappeared after a rain storm 


inches in had formed on 


an odorous mess. 
because the down spouts from the 
rain gutters emptied into the basin, 
ind cleaned it out. 

Periodic 


at ain 


inspection of the house 


was made through clean-outs 


After six and one-half 


months of constant use, no grease or 


prov ided. 


residual waste has been found in the 
house drain. 

When the stack emptied into a 
grease interceptor, no separation was 
obtained because of the velocity the 
wastes obtained flowing through the 
stack and interceptor. 

In laboratory tests it was found that 
in using hot water the grease adhered 
to the side walls of the pipe in pro- 
portion to the temperature. That is, 
water above 110 F would deposit 
grease on the side walls of the pipe. 
Water at 170 F would definitely cause 
the obstruction of the waste lines a 
greater distance from the unit than 
water of 140 F. 


Test Results 


As a result of laboratory and field 
testing, it was concluded that all food 
waste disposal units should be in- 
stalled with cold water as a vehicle 
and that in all 
interceptors and/or catch basins are 


home installations, 


unsanitary. This is because of the 
filth involved when disassembled or 
obnoxious odors 


cleaned and the 


from them. 


Infrared Radiant Heaters Set Cement in TV Tube Base 


REL Lh 


Se = 


Edwin L. Wiegend Co photo 


INFRARED RADIANT HEATERS ore directed at the bases of TV tubes for drying cement 


Operation is completely odjustable with no glare to annoy personnel 


Investment in equipmert 


is smoll compared with ovens and other equipment sometimes used for this purpose 


128 


June 5, 


Fight 230-v, radiant 


mounted, 


3.000-w 


heaters, horizontally four 
on each side of a flat belt conveyor 
carrying the inverted kinescopes, 
completely dry the cement used to seal 
the ends of the tubes at the National 
Radio Products Co, Hatboro, Pa. 
Only the base of each tube is heated 

the point at which heat is wanted. 

rhe method is simple and positive; 
radiant heaters provide no glare to 
annoy personnel; the cement seal of 
the kines« ope is properly polymerized 
to form a firm bond; basing opera- 
tion is completely adjustable; and in- 
stallation requires small capital in- 
vestment compared with the ovens 
and other apparatus used to accom- 
plish same results. 

The radiant heaters are mounted 
on vertical rods, adjustable either 
horizontally in or out from the work 
so as to produce the temperatures 
required to polymerize the synthetic 
resin adhesive used, or vertically to 
accommodate various heights of kine- 


=“ ope s 
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Cut Installation Costs 


WITH 30% SMALLER 


ROCKBESTOS 


ANV.C.* 


USE A SMALLER CABLE! 


With a 230 ampere load you use Size 000 
A.V.C. instead of 300 MCM RH*. 


SAVE ON CONDUIT! 


You use 2-inch conduit rather than 2'+- 
inch conduit. 


SAVE ON FITTINGS! 


You use smaller fittings—bushings, coup- 
lings, terminators, connectors, etc. 


SAVE ON LABOR! 


Because the cable is lighter, smaller, you 
can pull ic through the conduit easier, 
faster, and, of course, cheaper. 


A.V.C, means plenty of savings for you. Write for the book- 
let “Cut Current Carrying Costs.” 

*Comparision with Tyze RH, 3 condvetors in condult, 40°C — (104°F). Sea 
Chapter X, National flectrical Code. 


4, 


r PR 
Z he 4 


‘ROCKBESTOS PRODUCTS co2ror *Rockbestos A.V.C. has « 


UCTS CORPORATION 
rt Hs Cleveland . thicage * Detroit , Higher Ampere Rating 


ty 
hi 
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CAN MEAN THE DIFFERENCE 
when BARTLETT does 


your 
LINE CLEARANCE 


OU know the difference in time and efficiency 

good equipment makes. It’s just one more reason 
why so many utility companies rely on Bartlett. 
More equipment and better equipment . . . up-to-date 
and maintained in top condition. This assures speed 
and clean work that reflects to your credit. The name 
Bartlett means the best in tree work ... and your 
customers know it. 


1 veceive plus value when BARTLETT SERVICE 
you retain Bartlett. Play safe; MEANS 
your name and prestige is at stake, 


* CLOSE sup 
ERVISION 
* TRAINED man 


i abi wr iocad Office im your 
community or write divect for our 


nearest representative 


BARTLETT 


TREE EXPERTS 


MOME OFFICE: RESEARCH LABORATORIES A EXPERIMENTAL CROLUNDS, STAMPORD, CONN. 


INDUSTRIAL BRIEFS 


Planned Materials Handling sys- 
tem, properly integrated with produc- 
tion, at the new Philadelphia Division 
plant of Yale & Towne Mfg Co, 
reduced costs and increased output. 
One example of the cost-saving pro- 
duced is the movement economy in- 
volved in a typical part. In the 
old plant the part had 22 operations 
and moved 45 times for a total 
distance of 10,140 ft, compared with 
a travel of 3,380 ft in the new plant 

a saving of 67°..-—Chas. S. Schroe- 
der, Dir of Engineering, Phila. Div, 
Yale & Towne Mfg Co. 


Electronic Motor Control drives 
used to control the rewinding lines 
as a function of wire tension at a 
wire mill at Muney, Pa., tripled pro- 
duction and virtually eliminated wire 
breakage. The reel speed is auto- 
matically slowed down to allow for 
coil build-up and the tension is thus 
held uniform throughout the winding 
operation. Speeds are three times 
greater than was previously possible 
with the equipment replaced.—R. D. 
Faytinger, Industrial Control Special- 
ist, G.E. Co, Pittsburgh, Pa. 


Relighting and Repainting at the 
Bureau of Internal Revenue, Wash- 
ington, D. C., increased office produc - 
tion 544%. The gain in production 
paid off in six months time. The new 
installation producing 50 ft-c replaced 
the old enclosing globe type equip- 
ment which produced only 10 ft-e. 
This increase in production resulted 
in spite of the fact that the new forms 
handled were much more involved 
and elaborate.---E. A. Linsday, Lamp 
Dept, G.E. Co, Nela Park. 


Infrared Heaters flow sealing mate- 
rial in storage battery cases at the 
National Battery Co, St. Paul, Minn. 

increasing production with fewer 
rejects. Proper knitting of the asphalt 
is accomplished without any detri- 
mental effects on batteries, heaters 
operate at high ambient temperatures 
permitting higher efficiency: control 
is greatly simplified and fire hazard 
is reduced due to elimination of gas. 
Four 1,100-w, 230-v, infrared radiant 
heaters are installed above conveyor. 
Batteries pass under heaters at dis- 
tance of 14 to 2-in. 
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SULATORS 


Victor ea 


VICTOR'S ALL-NEW CONDENSED CATALOG 


ERE, in a handy 32-page catalog, are all the well-known 
Viecror insulators and hardware items you'll need 


for any standard job 


Complete to the last detail! 


in this new Victor catalog —low 
high volt- 


age pintype, suspension, and switch and bus insulators 


You'll find 


voltage pintype, guy strain, and spool insulators 


everything” 


distribution and transmission hardware 


VPI 


and fittings, and yoke sets. In addition, the catalog contains 


including the new 


aluminum strain and suspension clamps), arcing horns 


comparative insulator tables and helpful engineering data 


Onder your copy today . 


Just 


ICTOR 


INSULATORS Inc. 


VICTOR, NEW YORK 
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Designed for handy reference 


ttalog—one lists the insulators 


the other lists them by 


1. Two indexes at the front of the « 
and hardware items by classification 
catalog number 
Clear, easy-to-read diagrams and tables 


3. Catalog measures 644% x 11” —will fit into any standard file 


drawer or 3-ring binder 


wee Te Cer eee — 
- ~ 
at ae 
“ VICTOR INSULATORS Inc. x 


« 10 Maple Avenue _—-Viictor, N.Y. \ 


/ 


7 Please send me my copy of VICTOR'S new Condensed Cotalog \ 
' 


Nome__ Title 
Company — 
Street Address 


a 


endourir ea 
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' 
' 
' 
' 
' 
' 
' 
' 
i 
' 
' 
' 
' 
/ 





car rete tas emer ane nL 


NEW EQUIPMENT 


Hot Line Clamp 


By wepcinc a standard hook stick 
between legs of the Kantfreze hot line 
clamp, the clamping jaws are openec 
Manufa 
turer reports that amount of contraction 
or expansion of the 
will not 


for installation or removal 


main conductor 


prevent the stainless steel 
spring from maintaining high pressure 
on the clamping jaws 

Clamping members are 


fabricated 


said to be 


from hard drawn 


copper 
They are available for copper-to-coppe 
connections or tor 


of like or 


which can be 


connection of wires 
Wire 
with copper-to 
connections are: Main, No. 6 
Sol, to 2/0 Str.; tap, No. 4 Sol. max 
For the all purpose ¢ la np the sizes are 
Main, No. 0 ACSR tap, No. 6 ACSK 
max 


W. N. Matthews Corp, 3850 Delor 
St, St. Louis 16, Mo. 


unlike metals 
handled 


sizes 


copper 


DC Welder Remote Control 


CONTROLS of 


ac-driven de are weld 


ing machines are transferred to the 


electrode holder by an 


attachment 


132 


cating meters tor 


called the Remote Control for DC Weld 
ers. With the device it is possible to 
start and stop the welding machine, 

«ct polarity, and regulate the heat 
right at the holder 

The attachment consists of two parts 
the control box housed in stainless steel 
which mounts on the welding machine; 
and a standard holder equipped with 
a special grip. The holder proper is a 
replaceable standard make. One of two 
control knobs starts the machine with 
either straight or reversed polarity The 
other knob adjusts the heat with step 
less control 

Equipment is available for various 
tnakes of 200, 300, and 400-amp weld- 
ing machines 


Foster Transformer Co, Colerain 
Ave & Dhonau St, Cincinnati, Ohio 


Pyrometer 
Were 


space 


size of heating equipment or 
limitations require use of a 
Model 192 in 


said to be ap 
flush 


smaller instrument, the 
dicating 


plicable It is 


pyrometer is 


made for and 


surtace mounting 


The edge wise” movement with Al 


nico \ 


reporte d to be 


and mirrored scale - is 


fully 


enclosed in a dustproof housing. Front 


magnet 


compensated and 


dimensions are 74]x5 in 

in Bulletin D302-5 
Wheeleo Instruments Co, 

Harrison St. Chicago 7. Hl. 


Details are 


847 W. 


Heavy-Current Transformer 


A LOW-VOLTAGE heavy-current trans 


former with control 


panel has been 
designed for heating applications. By 
arranging tap changing switches, any 
one of the 16 voltages may be selected 
interlocked to prevent 
their operation with load on the trans 


Switches are 


former. Control equipment also in 


cludes a magnetic contactor and indi 


voltage and current 


June 5 


The transformer kva 
capacities up to 500, and in any required 
combination of voltages and _fre- 
quencies, I}ustrated is a 40-kva unit 
for 440-v secondary voltages 
ranging from 25 to 100 v with second- 
ary current up to 1,600 amp 


Eisler Engineering Co, Inc, 750 S. 
13th St, Newark 3, N. J. 


is available in 


supply 


rr 


Power Fuse 


INTERRUPTING Capacity of Type EJ-6 
current-limiting 
be 100.000 


poOWwe;r 


fuse is said to 


imp. The fuse is designed 
or applications on low-voltage circuits 
where available short-circuit current is 


above operating range of conventional 


NE Code standard fuses. Specific ap- 
plications include protection for branch 
feeders, motor starters, lighting circuits 
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CHECK 
THESE ADVANTAGES 

V All welded construction throughout 
¥ Requires small pole mounting space 
¥ Meets all EEl-NEMA lighting 

specifications 
V “Keyhole,” basic feature of pole 

attachment, permits installation 

by one man 
¥ Simplicity of design means low cost 
¥ Permanently aligned at factory 


¥ “Free flowing” internal wiring— 
no sharp bends and no obstructions 
--wiring pushes through with a 
minimum of resistance 


HUBBARD 


MUNICIPAL TYPE 


No. 23004 


HE Hubbard Municipal Type 
Bracket is a favorite in built-up 


areas because of its pleasing appear- 
ance and adaptability. The bracket 
is internally wired and adaptable to 
either internally or externally wired 
systems. It may be installed close to 
the top of the pole for maximum 
elevation. It is easily installed by one 
man, comes in nominal lengths of 
3, 4, 5, and 6 feet, with rises from 
16 to 26 inches. 


Write for Literature 


HUBBARD axnny COMPANY @ 


ESTABLISHED 1649 


PITTSBURGH *© CHICAGO + OAKLAND, CALIFORNIA 


(areg the load on fiiblbard flardware!” 
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and control power circuits 

Four hasic cartridge sizes—-30, 60 
100, and 200 amp-—are available in 
ratings of 250 and 600 ¥ 


General Electric Co, Apparatus Dept, 
Schenectady 5, N. Y. 


voltage 


Phase Sequence Indicator 


Portas. 
Model K 


polyphase circuits and apparatus. To 


PHASE sequence indicator, 


may be used in testing 


determine phase whether 


ABC or CBA 


button 


sequence 
leads are clipped on, the 
pushed, and direction of disk 
rotation noted 

Phe indicator 


ircuits. By 


is built for 60 to 600-y 
raising the 


OO ¥, 


minimum 


itt voltage above used 


it can be 
for a 
Thus 


cuts of 200 ¥ 


maximum frequency of 100 cps 


it can be used to check L8O0-c cir 


and more 
Electrical Facilities, Ince, 4236 
den St, Oakland 8, Calif. 


Textile Motor 


CENERAL PURPOSE textile 


motors are 


intended for use where tl motor 1s 


subjected to nusual amount 


lint Owen ‘ rlasti insulation 


winding in 


with the trame 
Century Electric Co, 


St. Loui« 3, Mo. 


1806 Pine St. 


134 


fs 


Deadend Tool 


To speep cp and simplify changing 
double in 
Double 


Tool has been designed. It 


of detective insulators on 


sulator strings, the Deadend 
is said to 
take up the strain on one string of in 
sulators at a time, leaving the other 
This eliminates ex- 
both conductor and 
little slack 
insulators are 
arms fit flat steel strain 
thick, Adapters are 
for engaging malleable iron 
thick. The board of 
the tool is specially treated to retard 


tested to 


string im tension 


cessive strain on 


crossarm = since need be 


pulled before removed. 

The strain 
yokes up to 44 in 
furnished 
yokes up to 2 in 
and is 


moisture ibsorption 


withstand 75 kv per ft 


A. B. Chance Co, Centralia, Mo. 


Thyratron 


\ THREE-ELECTRODE 
tube, the WI 


for industria] control and ignitor firing 


temperature 


free 5796, is designed 


service. The tube can reportedly be 
ised in polyphase rectifiers on indu 


} 


tive loads with very small or no cush 


rmning circuits Maximum commuta 


tion factor rating is 10 

Maximum peak anode voltage, both 
and 1500 ¥y In 
applications, 
peak is 30 


general 


inverse forward, is 


ignite, fring maximum 


cathode current amp, 05 


amp avg. For control 


these 


service 


values are, and 


respectively, 20 
16 amp 


Westinghouse 
field, N. J. 


Div, Bloo 1- 


Lamp 


MORE NEW EQUIPMENT 


Just Received 
Appearing Next Issue 


SECTIONALIZING DEVICE 


" eithe r tw eed 


LEAKING INSULATOR DETECTOR 


t re 
y uiot 


rtedly detecte 


TRANSFORMER OIL INHIBITOR 


« € te 


AERIAL REVOLVING LADDER 


“ > 


Plastic Insulated Wire 


Botn the 
sheath and the glass fiber reinforce- 
ment are being used on A-Z Cables 
Moist or corrosive atmospheres, tem 


plastic insulation and 


perature extremes, fungus growth 
fibrous coverings and bulky construc 
tion, it is claimed, are no longer prob 
lems. The cable is now available in two 


conductor No. 14 and 12 


three-conductor assemblies in 


with 
these 


sizes, 


sizes to be available soon 
The Plastic Wire & Cable Corp, 
East Main St, Jewett City, Conn. 


Flexible Tubing 


MANHOLE PURGING and air 
are uses of a new flexible tubing called 
Spiratube, 


supply 


It may reportedly be used 
from 3 to 
ID for air or light solids. The 
cotton duck walls of standard tubes are 
coated 


for ducting requirements 
10 in. 
with neoprene 
Characteristics of 

Weight as 
per lin ft; 


the 8-in. ID tube 
little as 0.64 Ib 


vacuum to Jo 


include 
strength 
in. Hg, or 170 psi; retractability 
15 ft to 23 ft (87* 

Further descriptive matter appears in 
Catalog 5-4 


Flexible 


Conn, 


from 


cubic reduction 


Tubing Corp, Branford, 


Voltage Tester 


sk ol anew voltage tester is reported 
location of 

ne whether or not 
metal 
grounded ot 


litate lown fuses 


transtormer 


tanks, covers or cases are 


energized, and warn of 
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SURE... irs 
pNOUSC | 


IT TAKES SEPARATE UNIT CONSTRUCTION 


wor 451 Merer Assemby* 


| 


Meters made like this save money. Take one apart. See how esl 
it's made. Compare. 
Notice how the Westinghouse meter practically assembles 
itself, There’s no adjusting or fitting. The elements are made 
to fit together. That comes from precision manufacture. 
And when you reassemble the meter . . . every unit retains 
perfect calibration. Every unit can be replaced in the field. 
All you need is a few minutes and a screw driver. 
That's the story. Meters so perfectly made . . . so depend- 
able their accuracy holds for years and years . . . without 
bearing replacement . . . even without attention. Your own 
service records will prove it! 
Want more proof? Call your nearest Westinghouse office 
or write for the new booklet, B-4665, “What It Takes for 
Long-time, Low-cost Metering.” Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 1-40371 


*A VITAL PART OF LONG-TIME, LOW-COST METERING 


METERS 
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EISLER 
TRANSFORMERS 


STANDARD *SPECIAL 


AIR * OIL * WATER-COOLED 


for 
POWER DISTRIBUTION @ LIGHTING ¢ 


AUTO ¢ ELECTRIC FURNACE ¢ 
HEATING * PHASE CHANGING ¢ 
WELDING ¢ GENERAL PURPOSE 


Ve TO 500 KVA 
UP TO 15,000 V. 


ONsfo, 
Strictly more 


to 


A, A. 
Bem & 


in addition te the manufacture of standard transformers 
the Eisler organization is especially well adapted to design 
ond build transformers to the customer's specifications when 
departure from standard construction is desired. Send in 
your specification for quotations. 


EISLER 
RESISTANCE WELDERS je SEND FOR NEW 


CATA TR. 
SPOT © BUTT ® GUN © SEAM Loe se 


A complete line of Resistance 
Welders from “% te 300 KVA 
of welding 


CHAS. EISLER, .Pres 


SUDA IK) INC. 


769 SOUTH 13th NEWARK 3,N.J.,U.S.A 


accidental high voltage in secondary 
circuits. }t is primarily intended for 
120, 240, 480, or 600-v ac circuits, al- 
though 25 or 60-c voltage may be posi- 
tively identified. 

Four neon tubes, with life rated in 
excess of 5,000 hr, are mounted in the 
barrel ef the probe. One lamp glows 
on 120 v, two on 240 v, and three on 
480 v circuits to indicate voltage. The 
fourth lamp glows on 600 vy to indicate 
an abnormal secondary voltage 


The Elwood Co, 410 W. Seneca St, 
Buffalo 2, N. Y. 


ae “ 
seats 


aenpees ee 
wey 
eae aeeee 


pueet ebebe 


Apparatus Computer 


REDESIGN PROBLEMS of many types 
may reportedly be solved with the 
Datarule, a slide-rule-like electrical ap- 
paratus computer. In making a fre- 
quency change, the Datarule will per 
mit determination of number of turns 
required, resulting ohms, size wire 
needed, voltage which can be applied, 
and idle amperage. Other changes for 
which it may be used include those of 
voltage, turns, connection, speed, size 
wire 

The rule is of plastic construction 
ind has a listing giving the proper 

ile to use with different types of 
roblems. A 46-page manual explains 
use of the computer in detail and pro 

les much practical information for 
shopman, including tables and prac- 

il problem solutions 


Brownell Distributors, Inc, 308 
Canal St, New York 13, N. Y. 


Time Switch 


\ NEW CYCLE time switch with Sun 
day and holiday cut-outs is set by in- 
sertion of screw pins in the pro- 
gramming dial. Intervals may be 15 
min or more apart when used on a 
24-hr cycle, 7.5 min on a 12-hr cycle, 
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Make sure 


the lubricating system of that new turbine is clean— 


flush with 


Gulf Turbine Flushing Oil 


The surest way to thoroughly clean the lubricating sys- 
tem of your new turbine is to flush with Gulf Turbine 
Flushing Oil. It has excellent flushing action—removes 
grease-type slushing compounds, welding scale, chips, 
sand and other loose foreign matter. It is very effective in 
cleaning inaccessible parts of the system. 

Gulf Turbine Flushing Oil has been fortified to pro- 
vide an effective rust preventive film. You can be sure 
that all oil bathed surfaces in the system are completely 
protected. 


An important advantage of Gulf Turbine Flushing 
Oil over other types (such as certain solvents) is that 
the undrained portion in the turbine systems does not 
impair the lubricating value of the turbine oil. For Gulf 
Turbine Flushing Oil is itself a satisfactory lubricant. 

Only one-third to one-half of a normal turbine oil fill 
is required for thorough flushing. Thus the expense of 
flushing your new turbine with low-cost Gulf Turbine 
Flushing Oil is nominal. 


Gulf Turbine Flushing Oil is equally effective for 
units already in service. In these it helps remove harm- 
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ful sludge and organic acids—helps flush out deposits 
which may have collected in the system. 


For complete information on this quality product and 
for recommended procedure for cleaning your turbine, 
call in a Gulf Lubrication Engineer, Write, wire, or 
phone today. 


GULF OIL CORPORATION * GULF REFINING COMPANY 


GULF BUILDING, PITTSBURGH, PA. 


Sales Offices - Warehouses 


Located in principal cities and towns throughout 
Gulf’s marketing territory 


te S Reer- Biase, | 





Polyuken 
No. 163 Electrical Tape 


b tt and as little as 37.5 sec when used on 
e er an hourly cycle basis. The switch may 


be used as a control for automatic ma- 
th chinery, heating, ventilating, or com 
all = pressor systems. 

6622 . 5 Series 70 Cycle Master has a capac 
friction ity of 10 amp on 110 v, 60 c; Series 80 
aa has a capacity of 20 amp. Both series 

” are available in models with or without 
tape off the holiday cut-out, spst through dpdt, 
4 and with four, five or eight terminals, 

depending on contact arrangement. 

Eight pins are supplied with each unit 


Automatic Electric Manufacturing 
Co, Mankato, Minn. 


Get these “extras” for 


Better Performance! 


Wherever you use “friction tape,” 

z you'll get better, more dependable 

— service from POLYKEN No. 163 
electrical tape. For No. 163 tape is 


. 
Better moisture dielectrically stronger, less bulky, more 


barrier 
e less bulk — with 
equal strength 
® Sticks quicker 
(higher tack’) No. 163 is easy to handle. It un 
winds easily, sticks quickly and firmly, 


moisture -resistant . . . cleaner, too, 
because its non-sticky backing won’t 
pick up grime. 


e Cleaner — doesn't 
collect grime and is non-fraying—yet it costs you no MAGNETIC SWEEPER—Operating like 


. , more than most ASTM friction tapes! a carpet sweeper, this rotary magnet re- 
e Unwinds easily portedly attracts ferrous materials which 


. a fray Let POLYKEN No. 163 go to work spread over its circumference to a thick- 


f al ty, anelives ness of about 4, in. Sizes range from 
or you today our aistriputor can j »3 
e Sticks firmly to any Pe See 


supply you W ith a han ly introductory Eriez Manufacturing Co, Erie, Pa. 
clean surface pp" - , 
package containing six %4 in. x 90 ° 


ft. rolls. Vibrator Analyzer 


A \DJUSTABLE 


power supply and vi 


t inalyz are combined in the 


® ne oP odel AR-3 Electrox for testing two 
O e n BAUER a BLACK wi radio communication systems, auto 
adios, or other equipment using 6-v 


© isto or rT ‘ } 
v “ HE KENDALL COMPANY brators. The equipment is said to de 


INDUSTRIAL TAPE = 222 w. avams st. cuicacos tect d 


lefective vibrators and _ predict 


It measures starting voltage 
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~~» Denta-prot 


shlarophenol 


AAR ie REM Dee 


Leading light, power and telephone companies are 
using poles treated with PENTA in constantly in- 
creasing quantities. There’s a good reason for this 
trend—for pentachlorophenol has many advan- 


tages. 


PENTA protection is clean protection— permits a 
full length preservative treatment with no fear of 
complaint from customers or line crews, Penta 
gives long lasting proved protection against decay 
and termites. Its remarkably low solubility and 
volatility mean it stays in the wood under the most 
adverse conditions. 


For the “over-all treatment” specify PENTA. For } 
more information about this modern wood pre- ld 
servative, write to Dow, Dept. PE 40A. henal 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
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HERE ARE REALLY IMPORTANT CONSIDERATIONS 


First of a Series on 


Evaluoting Connectors 


Matthews Connectors and all 
other connectors tested*... 
withstood all the torque pressure 
that linemen could apply 


IN CONNECTOR SELECTION... 


Coefficients of Expansion and Contraction of connector and 
copper conductor should be exactly equal to assure constant 
retention of wire pressures, regardiess of changes in ambient 
temperatures. 


Electrical and Thermal Conductivity of connector should equal 
that of copper conductor to assure o low resistance connection. 


Hardness and Elasticity of connector and conductor should be 
equal to prevent damage to conductor in tightening 


Only Matthews N utype Connectors (99.94-°% Copper) give 
you these advantages PLUS maintained torque—for a posi- 
tive, longer-lasting connection. 


* Impartial field tests conducted by a leading utility showed 


I~ 


that previously installed connectors of all makes when tested 
with a torque wrench in no case even approached by as much 
as 50° the maximum torque values claimed for them by 
leading manufacturers, due in large measure to the tools and 
gloves linesmen must use and the positions they must take 
while tightening connectors 


Write for further information 


WN. MATTHEWS CORPORATION 


3644 DELOR ST. @ ST. LOUIS. MO. 


ENGINEERS end MANUFACTURERS Since 1899 


current consumption, output voltage, 
and indicates irregular operation. Pro- 
vision has been made for attachment 
of a standard oscilloscope to observe 
wave form. Less common types of vi- 
yrators can be tested by plugging them 
into an accessory adapter strip. 


Schauer Manufacturing Co, 2060 
Reading Rd, Cincinnati, Ohio 


ELECTRIC PLANT—Portable electric 
plants for maintenance, construction or 
emergency trucks are available in either 
350 (shown) or 750-w models, The auto- 
matic model starts when a connected 
load is turned on and stops when all loads 
are turned off. Prime mover is a one- 
cylinder air cooled engine. 


Kohler Co, Kohler, Wis. 


Floodlight 


AN ALL-PORCELAIN floodlight, Model 
VE-18, is a 750-1500 w open type, 
suitable for construction areas, general 
area lighting, and minor sports areas. 
Average reflectivity is said to be 82% 
or more, and beam efficiency in excess 
of 70% A new bracket extends the 
feature to fit 
this and others of its bayonet heel flood- 
lights 

Westinghouse Electric Corp, P.O. 
Box 2099, Pittsburgh 30, Pa. 


‘ ompany’s “swing~over” 
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Sub-Stations and Power Centers 


Engineered to meet for indoor installations 


Your Exact Requirements 


hot necessary to design or change 
your installation to fit a “standord” 


Any type of primary switch gear. 
Metering—primary or secondary, to suit. 
Secondary breakers, main, branch, or tie. 


interlocked or automatic throw-over. Draw-out or 
stationary types. Magnetic trip, or thermal, or 
combination. All incorporated with 

high quality, liberally designed 


Sorgel Air-cooled Transformers 


All factory wired, tested and assembled. Mounted on : oe Kiva, 4600 volt unit sub-stetion, 
i - p : wi jouble-throw primary switch gear 

a substantial steel base. Shipped as a single unit or to obtain emergency service trom 
in sections, accurately co-ordinated for easy more oe a Secondary 
r main ond tic breakers interlocked io 

assembly on the job. Send ” wee obtain secondary service througit 
bulletin 450 another unit. Thermol type bronch 

circuit breokers. 


Sizes up to 2000 Kv-a. All voltages up to 15 KV. 


EE 
4 
a 


ll 


lL 


1500 Kv-a. 13,200 volt unit, with primary disconnect, secondury metering, main and branch circuit breakers 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 834 West National Ave., Milwaukee 


Pioneers in the development and manufacturing of Air-Cooled transformers 


, 
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NEWS ABOUT PEOPLE 


Duquesne Light Names 
Fleger Chief Executive 


Philip A. Fleger has been elected 
chairman of the board and chief execu 
tive officer of Duquesne Light Co as the 


PHILIP A. FLEGER 


first step in preparation for the ult 
nate independent ownership and opera 
Philadelphia Co 


Duquesne’s parent, has been ordered 


tion of the company 


by Securities and Exchange Commis 
sion to disper se ol its gas and transporta 
tien properties and then dissolve 

Fleger has been in the utility busi 
ness for about 25 years He joined 
Philadelphia Co in 1926 as an attorney 
in the law department. Later he was 
assistant general attorney and in 1939 
became general attorney for the hold 
ing company and its subsidiaries 

In 1940 Fleger was made a vice presi 
dent and two years later senior vice 
president. He has been executive vice 


president since 1946 


Ramon Noble, Jr, has been appointed 
general manager of Monterrey Railway 
Light & Power Co, Ltd, Monterrey, Mex 
He succeeds S. Cerna, who has retired 
after 40 years of service. Noble joined 
the company as general superintendent 
after 20 vears with Porto Rice 


Light & Power Co. Lid 


Railway 


Goodrich W. 
the Bureau of Reclamatior 


Lineweaver, 


operation and maintenance for ve 
years, has been promoted to assistant 
commissioner of the bureau. He will 


serve in addition to the two present 


142 


assistant commissioners, Kenaeth Mark- 
well and Wesley R. Nelson. E. D. 
Eaton, assistant director of operation 
and maintenance, has been named act- 
ing director. Lineweaver joined the 
bureau in 1937 after serving as secre- 
tary of Federal Power Commission from 
1934-36. Eaton went to Reclamation in 
1943 from the Soil Conservation Service. 


Sharp Vice-President 
of Southwestern G&E 


Samuel M. Sharp, chief engineer of 
Southwestern Gas & Electric Co, has 
been elected a vice president. 

Sharp joined Southwestern in 1932 


is Louisiana division engineer. He was 


SAMUEL M. SHARP 


named electrical superintendent in 1935 
and chief engineer in 194] 

He started his career in 1923 in the 
Westinghouse Electric Corp student en 
gineering and shop course. After a year 
with Westinghouse Sharp spent three 
years with East St. Louis (IIL) Light 
& Power Co, then joined a Southwestern 

ntral & Southwest Utilities 
With the last-named 
d design, engineering, 
work 


Maclntvre been named gen 


erara } lectric { “0 
bsidiary of Inter 
Ltd, follow ng the 
Talbot. After nine 


itilities in Canada 


al 


Pennsylvania P&L Makes 
Mensch Vice President 


Earl E. Mensch, manager of the 
Williamsport division of Pennsylvania 
Power & Light Co, has been named 


EARL E. MENSCH 


vice president of a new Susquehanna 
division formed by consolidation of the 
old Williamsport and Susquehanna 
Headquarters will be in 
Williamsport 

Mensch has been with PP&L and a 
predecessor organization for more than 
) years. He started as an office boy 
for Jersey Shore Electric Co in 1909 
and became manager of that company 
in 1917. 

After merger of Jersey Shore with 
PP&L in 1923 Mensch was made chief 
clerk of the Williamsport division. He 


divisions 


was promoted to manager of the 
Williamsport district in 1929, assistant 
manager of the Williamsport division 
in 1932, and division manager in 1935. 


Dewey J. DeBoer, former executive of 
Loup River Public Power District and 
Nebraska Public Power System, has 
been appointed to an administrative 
position in the operation of Consumers 
Public Power District. Definite assign- 
ment of his responsibilities will be made 
later, but primarily they will be those 
of general superintendent. Most re- 
cently DeBoer has been executive man- 
ager of the Copper Wire Engineering 
Association in Washington, D. C. He 
ilso has worked for General Electric 
Co; Sargent & Lundy Engineers, Chi- 
cago; and Burns & McDonnell Engi- 
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Ryerson Steel Service 
Pays G Ways! 


1. Zuick Delivery 


Maintenance jobs keep moving—production delays 
are avoided when you call Ryerson for promptly 
needed steel. Thirteen conveniently located Ryerson 
plants mean shorter shipping distances, assure fast 
delivery of your requirements to any point in the 


2. Highest Zuality 


Careful specifying and checking of all stocks assures 
uniform high quality — Ryerson Certified Steel. Care- 
ful handling of your orders by experienced personnel 
assures accurate compliance with your specifications. 


BARS — carbon & alloy 


Principal 
Products 


angles, beoms, etc 


hot rotied & cold finished 


SHAFTING —-c old finished, 
ground & polished, etc 
STRUCTURALS —chonnels, 


3. Large Stocks 


With large, diversified Ryerson stocks nearby, you 
can cut costs by holding your own inventory at. a 
practical working level. Ryerson stocks serve as your 
inventory reserve. You can draw on these stocks for 
almost any current need. 


4. Complete Sewice 


To help you solve your steel problems, Ryerson steel 
specialists will gladly counsel with you. Their recom- 
mendations are backed by more than a century of ex- 
perience. You can depend on us for prompt, personal 
service whether you need a single bar or a carload. 


STAINLESS — Allegheny 
bors, plates, sheets, etc. . 
RENFORCING— bars 
and occesories CERTIFIED 
MACHINERY & TOOLS—for oa. 
metot fabricetion a: (Y 


PLATES. cheored & U. M, 
inland 4-Way Floor Plate 

SHBETS—hot & cold rolled, 
many types & cootings 

TUBING — seamless & weided. 
mechanical & boiler tubes 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON © PHRADELPHIA « DETROIT «© CINCINNATI 
CLEVELAND © PITTSBURGH © BUFFALO * CHICAGO ¢ MILWAUKEE « ST. LOUIS « LOS ANGELES « SAN FRANCISCO 


For STEEL in a hurry call RYE F § 0 N 
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They speed up work and pro- 
vide dependable anchorage 
in new construction and 
maintenance. Quick and 
easy to install— made of 
tough rust-resistant malle- 
able iron—their holding 
power “tops” all others. 
Available two-way, three- 
way, four-way and cone 
types. Write for facts. 


keletive 
verstich «= nut 
housing. Locks 
anchor firmiy 
on red Me 
ehance of rod 
clipping thre 
anchor. 


EVERSTICK ANCHOR CO. 


Manefacturer of “The Ancher of Merit” 


FAIRFIELD, IOWA 


neering Co, Kansas City. From 1942 to 
1943 he was chief power engineer in 
the power division of the Office of War 
Utilities 


. Fred Pillsbury President 


of Century Electric Co 


Fred H. Pillsbury has been named 
presidem of Century Electric Co, St. 
Louis 

He his father, Edwin S 
Pillsbury, one of the founders of the 


succeeds 


FRED H. PILLSBURY 


company and its president since 1914 


The older Pillsbury will continue as 


| chairman of the board of directors. 


Fred Pillsbury has been vice presi- 


| dent in charge of operations since last 


July and a member of the board since 
1942 
The new president is active in the En- 


He joined the company in 1927. 


gineers Club of St. Louis. 
Two other sons of the retiring pres 


| ident, Joyce and William Pillsbury, also 
} are members of the board 


0. L. Norman, who resigned recently as 
general manager of Salt River Valley 
Water Users Association, has been ap- 
pointed assistant to the president of the 
National Electric Com 
panies. His headquarters will be in 
Washington, D. ¢ 
Water Users three years ago as general 


When the 


divided into electrical production and 


Association of 
Norman joined the 


manager association was 


irrigation operations for auditing pur 


had 


without au 


poses he res gned 


claiming he 
been ett 


thority 


responsibility 


Lievd Black, 
of Line Material Co's transformer plant 
it Zanesville, Ohio 

nager A. Hf. 
n inaged the plant since its establish 
1938, is retiring. Black 
1946. Before that he 
had served as district manager for Ban. 


assistant plant manager 


named 
who 


been 
Rentner 


has 
has 
ment mn 


came 


to the plant in 


YO 


can Have Beautiful 
WELL-LIGHTED STREETS 


with 


KERRIGAN 


STANDARDS 
Like These... . 


~~ 


Cuy of 

Lewrenceburg instal 

lation showang new A errigan 

Standards beside antiquated lamp posts 


+. ++ With KERRIGAN Weldforged LIGHT- 
ING STANDARDS, designed and engi- 
neered to make night-driving in your 
tewn just like day . « Stenderds thet 
meet the highest ineeri standards 
fer highway and street lighting. 


«+ «+ Metice whet one progressive Ten- 
messee town did to light its streets; then 
check the Kerrigan specifications below 
te see how much more Kerrigan Stand- 
ards offer you. 


Vv Shafts (20°, 25°, & 30°) 
, 8, io, i? & 1S) 
recommendations 

¢ Continuous Tapered Octagon shafts from 
open hearth stee 

v7 Heavy stee! 
strength 

¥ Detachable mast arms, brackets, and trans 
former bases for easy installation and main 
tenance 

v Ornamentai 
strength 

v¥ Mechanical priming at factory with red 
oxide (inside and out) for longer life. Fin- 
ish coat can be easily applied after stand 
ards are in place 

Vv Special designs to meet ANY and ALL spe- 
cial requirements. CONSULT THE KERRI- 
GAN ENGINEERING DEPARTMENT 


WRITE NOW 


{on your letter- 
head please) 
for your 


FREE COPY 


of ow Kerrigan 

Lighting Standard 

booklet AIA which 
gives you de- 
tailed specifi- 
cations and 
catalog ntor- 
mation 


and Mast Arms (4 
to conform to |.€.$ 


construction for maximum 


scroll! braces for beauty AND 


— Write — 


KERRIGAN IRON WORKS, Inc. 


General Sales Office 
274 MADISON AVENUE, N. Y. C. 
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KaM EBONIZED ASBESTOS 
epplied to control mountings of the 
Specic! Atmosphere Roller Hearth Type 
Electric Furnace, made by The Electric 
Furnace Compeny, Solem, Ohio. 


KK s. Mi esonizep AsBestos 
FOR SAFE MOUNTINGS THAT STAY PUT 


The Electric Furnace Company’s Special At- 
mosphere Roller Hearth Type Furnace is mod- 
ern high-efficiency equipment. Control panels 
must live up to the same standard. Therefore 
K&M Ebonized Asbestos was adopted. This 
advanced K&M electrical mounting material 
combines unusual dielectric strength, mechani- 
cal strength, compactness and shipshape fin- 
ished appearance. These values endure because 
K&M Ebonized Asbestos resists shock, vibra- 
tion and temperature effects. 


In addition to lasting serviceability, K&M 
Ebonized Asbestos means simplified produc- 
tion and assembly. Time savings result from 


the easy handling and cutting; the quick, 
clean machining and drilling. 


The all-around utility of K&M Ebonized 
Asbestos is based on the proved K&M compo- 
sition of asbestos fiber and binding cement-— 
pressure-molded to high density, and impreg- 
nated with special insulating compound. Thick- 
nesses from 14" to 4” are available, so that 
engineers and designers are readily able to 
make a wide range of applications—switch- 
board mountings—bus bar runs—compart- 
ment linings—test tables, bench boards and 
the like. Full details regarding any uses will be 
promptly sent on request. Write us. 


Nalane made hsbestos . . 


Keasbey & Mattison has made it serve mankind since 1875 


KEASBEY & 


MATTISON 


COMPANY +AMBLER+ PENNSYLVANIA 


In Canada — ATLAS ASBESTOS CO., LTD., MONTREAL, TORONTO, WINNIPEG end VANCOUVER 
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Problems 


*SUPER-TROL Is Control 
Corporetion’s Modern 
Method of Supervisory 
Control 


Telemetering added to SUPER-TROL enables the modern 
Dispatcher to keep instant and continuous finger tip 
control over all equipment of his system. 


Telemetering operates over the same line used for SUPER-TROL . . . requires 
no extra circuits . . . can handle supervisory, telemetering and telephone 
Operations simultaneously. 

SUPER-TROL installations easily incorporate voltage, power, flow and pres- 
sure and water level celemetering. Recording meters supply continuous, 
accurate performance records . . . fast, money-saving Telemetering. 


Write for Bulletins AA-2 and EA-2 which explain Control 
Corporation's Supervisory Control and Telemetering System. 
It's the modern method of complete supervisory control. 


yor (Maine) Hydro-Electric Co, super- 
imtendent of electrical power for St. 
Croix Paper Co, and manager of 
National Battery Co plants in New York 
and Zanesville. Rentner started with 
Line Material in 1923 as general fore- 
man of the machine shop in the central 
plant in South Milwaukee, Wis 


Hartford Electric Light 
Elects Gibson as VP 


Raymond A. Gibson has been elected 
a vice president of Hartford Electric 
Light Co with the retirement of Ralph 
D. Cutler after 42 years of service. 

Gibson joined the Hartford utility's 
sales department in 1923. Later he 


RAYMOND A. GIBSON 


served as editor of the company’s em- 
ployee publication, “The Lluminator,” 
as advertising manager, assistant com- 
mercial manager, and assistant to vice 
presidents. He was named sales man 
ager in 1945 

Cutler, a member of the executive 
committee of the Association of Edison 
Illuminating Companies, has been a 
vice president since 1929. He joined 
the company in 1907 and was sales 
manager before his election as a vice 
president. Cutler will continue as a 
director 


Charles A. Dostal, vice president of 
Westinghouse Electric Corp since 1943, 
has retired after more than 43 years 
of service with the company. He has 
held a number of sales posts, among 
them Chicago district manager ; regional 
manager in charge of the Pittsburgh, 
Chicago, and St. Louis appliance 
districts; and Pacific Coast district 
manager. He has received the Westing- 
house Order of Merit. 


Albert J. Maslin has been appointed 
issistant to the engineering manager of 
the transformer division of Westing- 
house Electric Corp at Sharon, Pa. He 
will continue to head the general trans- 
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WILL THIS 
COAL FEED THE 
WRONG KIND 
OF FIRE? 


‘Tews giant coal piles that stand next to power 
plants present little fire hazard in themselves. 
But when industry feeds its coal into pulverizing 
machinery to make a faster-burning, more effi- 
cient fuel, then sends it through ducts connecting 
pulverizers to storage bins—the picture changes! 
The fine coal particles ignite easily, burn fiercely 
—and flames inside the duct are almost impos- 
sible to get at. 


That hazard is taken care of in a mighty effective 
way at the East River Plant of Consolidated 
Edison Company of New York—by a Aidde 


automatic extinguishing system. 


If a fire breaks out in the duct, the system goes 
into action fast. Pressure trips operate to close 
the duct dampers... flame-smothering carbon 
dioxide (CO,) pours through Aidde Nozzles 
directly into the duct. The flames are out in a 
few seconds—and the unburned coal stays dry, 
clean, ready for use. 


It’s in cases like this— where hazards are toughest 
—that Kidde skill counts most. It will pay you 
to bring your fire-protection problems to us. 


Your local Kidde representative is probably 
listed in the telephone book. 
When you think of CO,, call Kidde! 


Walter Kidde & Company, Inc., 6:30 Main Street, Belleville 9, N. J. 
In Canada: Walter Kidde & Company of Canada, Led., Montreal, P. Q 
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AEROVANE® DIAL INDICATORS — Seporate 
dial indicators for wind speed and wind 
direction now available in 4 inch, 6 inch, 8 
inch, and 12 inch diameters. Dials in any color 
combination and with indirect lighting can be 
furnished. 


HYGROTHERMOGRAPH —Temperoture re- 
corder for temperature and relative humidity 


ideal for meteorological stations — particu- 


lorly well adapted to the requirements o” 
industry in general, 


THE AEROVANE® TRANSMITTER —Combines 
wind speed and direction components in one 
unit. consists of o three-bladed molded 
rotor to measure wind speed, and o stream- 
lined vane for wind direction. 


MAXKIMUM.MINIMUM THER- 
MOMETERS ore in service of all 
meteorological and climatological 
stations to collect bosk cimotic 
dota. Moximum and Minimum 
Thermometers provide an easy 
method for determining extremes 
of temperature over any period 


UNIVERSAL RECORDING RAIN 
GAGE —The universal Recording 
Rain and Snow Gage is designed 
ond constructed to assure durabil- 
ity and long life under severe 
weather conditions, All forms of 
precipitation—rain, hail, sleet 
and snow—moy be meowred. 


Whatever your needs for weather data, and wherever you need to 
collect them, BENDIX-FRIEZ makes the proper instrument for the 
purpose. Manufacturers of the world’s finest meteorological instru- 
ments and principal supplier to the United States Weather Bureau 


for over 73 years. Prices and literature on request. 


ete © 5 Pat. oF 


FRIEZ INSTRUMENT DIVISION of 
1378 Taylor Avenue - Baltimore 4, Maryland 


Export Soles: Bendix International Division, 72 Fifth Avenve, New York 11, N. Y¥. 


aviatreom cearehation 


Source of the World's Finest Weather Instruments 


former development section and also 
will be responsible for transformer in- 
sulation development and coordination 
of other engineering projects at the 
plant. Maslin joined Westinghouse in 
1922. He was on the staff of J. F. 
Peters, consulting engineer for the 
company, and later became advisory 
engineer for the transformer division 
He has been granted une patents 


mainly for transformer development 


A. O. Smith Names Floyd 
Executive Vice President 


J. M. Floyd, vice president in charge 
of manufacturing for A. O. Smith Corp, 
has been named executive vice president 
of the company. He will take over 
general operating supervision under the 
general direction of the president 

Floyd has been in charge of manu 
facturing since he went to A. O. Smith 
in 1936 from Bendix Aviation Cerp, 
South Bend, Ind. There he had been 
works manager of the Bendix products 
division 

Floyd will continue as a member of 
the board of directors and the executive 
committee of A. O. Smith and as a vice 
president of A. O. Smith Corp of 
Texas 


W. R. Weise, superintendent of plan 
ning and engineering in the electric 
distribution department of Cincinnati 
Gas & Electric Co since 1948, has been 
named assistant man r of the depart 
ment. H. W. Grate. who has been 
superintendent of distribution engineer 
ing. will succeed Weise. and J. A. 
Keller, associate ens neer in electric 
distribution will teke Grate’s 
have been 


5S years 


Donald M. Quick has been appointed 
wssistant to the chief engineer of the 
electric engineering department of Pub 
lic Service Electric Gas Co, Newark, 


g 
N. J Quick joined Public Service as a 


cadet engineer in 1923. In 1937 he was 
assigned to the electrical division of 
the electric engineering department, 
where he worked on design of gener- 
ating stations and substations. He was 
made senior engineer in 1948 


J. Shirley Gracy, vice president and 
director of personnel of Florida Power 
Corp, has been named vice president 
in charge of division operations. M. F. 
Bunnell, assistant employment manager, 
has been appointed director of person- 
nel to succeed Gracy. Gracy, who joined 
the company in 1927, organized the 
personnel department in 1937. Bunnell 
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The wires of Bethlehem 
Form-Set strand do not fly 
a@port when they ore cut, 


Non-preformed strand. 


Typical exomple of “bush 


EXTRA Pee 


FOR SO LITTLE EXTRA COST 


That's one very good definition of Bethiehem's Form-Set strand. Form-Set is 
preformed and therefore has several advantages over the non-preformed 
type—yet you pay virtually no more for it. The slight additional charge is far 
more than offset by the extra values you get 

Form-Set is ‘gentle’; it has no inner tension. Preforming curbs wildness. 
Note, in the photographs, the difference between the Form-Set strand and the 
non-preformed sample. Both pieces have been cut; yet even without seizing, 
the wires of the Form-Set strand lie snugly in place. No bushing, no spraying 
in every direction 

This characteristic makes Form-Set easier to handle easier to insert in 
fittings. Saves time, results in better work. The preformed construction is par- 
ticularly helpful in the high-strength and extra-high-strength grades 

Widespread use in the field has proved these statements many times over 
You yourself might like to know more about Form-Set; if so, ask a Bethlehem 
man to call. He'll tell you the full story 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coost Stee! Corporation 


Export Distributor, Bethlehem Stee! Export Corporation 


Bethlehem -OAM-SE7 Strand 
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A PACKAGE 


to help you sell 


more electricity per home 


Here's an effective way to increase residential load... give architects 
and builders design details that make it easy for them to include in 
new or modernized homes the kind of electrical installation that will 
stimulate greater use of electricity. 

To furnish this much-needed information, the Better Homes Bureau 
of Westinghouse has developed a new booklet. ..‘*Design Details 
For Electrical Living Homes”. Some of the details included are cove, 
cornice, valance and pin-hole spotlighting; kitchen and laundry 
planning data; and wiring design. It's a book architects, builders 
and electrical contractors will find of practical value 

By providing the building industry with this know-how on modern 
planning techniques, you build a solid foundation for consumer 
promouons on better planned homes 

We have prepared a package of suggestions on how this booklet can 
be used to help vou promote better electrical planning of homes, and 
examples of newspaper advertising built around the planning theme 

This package, together with a copy of the Design Details Book, 
will be sent vou on request. The Design Details Book is available to 
utilities for local distribution at a special price of $7 per 100 
Better Homes Bureau Westinghouse Electric Corporation, P.O 
Box 868, Pittsburgh 40, Penosyivania G-toitt 


you can 6 SURE... ie irs Westinghouse 


BETTER HOMES BUREAU 


started with Florida Power in 1926 
After serving as district manager he 
joined the personnel department in 


1944 


New Assignments 


Hamilton Merrill, vice president of 
Mianning. Maxwell & Moore. Inc, has 
en appreity { vice pres lent n charge 
of the Consolidated-Ashcroft-Hencock 
division of the company H. D. 
Middel has been appointed manger of 
the mechanical divisions of General 
Electric Co at the Hanford works Rich 
land. Wash. He has been acting mana 
ger since last November. H. D. Miller. 
former manager, has been transferred 
to the staff of C. N. Gross, manager of 
the manufacturing div's ons ; oe 
Templeton, mana the Los Angeles 
branch of P. R. Mellory & Co, Ine, 
Indianapolis, | een nomed manager 
of the compar « wholesale division 
Robert L. Sutton hes been ap- 
pointed market development supervisor 
for the eastern district of Westinghouse 
Electric Corp Robert E. Rice has 
heen appointed sales manager of Inter- 
national Graphite & Electrode Corp, St. 
Marvs, Pa. He formerly was assistant 
sales manager of its parent company, 
Speer Carbon Co Morley Fox has 
heen appointed supervisor of salary 
standards and employee services for 
British Columbia Electric Co, Van- 
couver. He succeeds R. M. Bibbs, who 
has been named assistant to the man- 
ager of transportation operations 


Robert VM. Peabody has been named 
chief electrical engineer of the Metro 
politan Water District of Southern Cali 
fornia. He succeeds Ja « M. Gavlord, 
who has reached retirement age. Pea 
body has been in the district’s engineer 
ng organization since 1933 and has 
been first assistant to the chief electrical 
for the past 17 years. At the 
time of his promotion he held the posi 


engineer 
tion of senior mechanical engineer 
Gaylord has been chief electrical engi 
neer of the water district since the posi 
tion was created in 1930 Some of the 
duties which have been performed by 
Peabody will be taken over by Edward 
BW. Rockwell, « senior electrical engi 


neer 


OBITUARY 


Harry E. Eaton, 52, Kentucky Utilities 


Co manager at Winchester, died at his 
home Mav 15 following a heart attack. 


Frank Loughlin, 44. safety engineer 
with Landers, Frarv & Clark, New Brit- 
iin, Conn.. died suddenly in New Brit- 
iin May 18 
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ADVERTISEMENT 


More Business—More Profit—for Contractors 


NOCRETE 


WITHOUT CONCRETE 
ENCASEMENT 


VOL. 1 NO. 3 


ORANGEBURG 


Fibre Conduit News 


STANDARD 


WITH CONCRETE 
ENCASEMENT 


JUNE 1950 


MORE DESIGN ENGINEERS 
SPECIFY THIS CONDUIT 


For One and Two-Duct 
Jobs-NOCRETE 


More contractors than ever appreciate the 
profit possibilities of NOCRETE for single 
or double duct runs, For when conditions 
favor its use, NOCRETE—installed without 
concrete encasement—saves time, work and 
money—in such installations as factories, 
schools, colleges, hospitals, drive-in theaters, 
power, telephone anu communications 
systems ...also service entrances, parkway 
and suburban lighting, airport lighting and 
communication. 


Easily Tooled on the Job 


Orangeburg can be worked right in the field. 
It is easily tooled and can be sawed to any 
length. It saves time, makes work lighter 
for the crew. Contractors save by its use, 
make better net profit 


57 Years’ Record of Success 
Orangeburg started in 1893. Its quality and 
durability are proved. Today 
practice for public utilities, municipalities 
and industry to use Orangeburg Fibre Con- 
duit when installing cables underground 
Orangeburg is leader and first choice in 
every city and state 


nr a ee ee ee 


' ForMultipleDuct 


jobs-STANDARD 


ORANGEBURG STANDARD -- installed 
with concrete encasement—is the economic 

construction where duct banks of three ar 
roore ducts are involved. In afi installations, 
from single to multiple, Orangeburg lays 
faster, at lower cost, than any other ve 


| of conduit. 


CAN CARRY IT 


Standard 4” weighs only two pounds per! 
foot and even Nocrete with its heavier 
wall weighs but four pounds per foot in the 
4” size. Think what this lighter weight 
means. It means lower transportation and 
handling costs, speedier installation. 


ORANGEBURG’S | 
OUTSTANDING ADVANTAGES 


These advantages have met with wide ac- 
ceptance. Each year finds more and more 
contractors, design engineers, utilities and 
municipalities turning to Orangeburg for 
the permanent and economical installation) 
of electrical services underground. 

. Will not corrode. Lasts indefinitely. 

+ Impermeable wali and tight joints prevent 
corrosive ground waters from entering. 

. Lays faster and at lower cost than any other | 
type of condvit. 

. Low coefficient of friction keeps pulling ten- 
sions on cable to minimum. 

. Protects cable sheath from abrasion when 
pulled in—also from wear during coble move- 
ment resulting from alternate expansion and 
contraction with changing loads | 

- Resists acids, alkalis, salt, grease, oil. 

. Light, easy to handle ond tool on the job. 

- Tough, 
when properly hondied. 


en en eee 
} } 


it is standard 


TAPERED SLEEVE JOINTS 
PREVENT INFILTRATION 


...of corrosive ground waters. Easily assem- 
bled, with Tapered Sleeve Couplings, these 
| joints are permanently watertight. | 


} 


resilient—will not crack or break | 


NOW BRANDED WITH 


ORANGEBURG 


TRADEMARK 


Send for Free Bend Section Folder 


Illustrated folder—showing various types of 
Orangeburg Bend Sections and Angle Cov- 
plings—sent FREE on request. Write today 
to Dept. EW-6, Orangeburg Manufacturing 
Co, Inc., Orangeburg, N. Y. 


ORANGEBURG MANUFACTURING CO., INC., ORANGEBURG, NEW YORK 


Gray ba 


Pray COMPANY 
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ARERR AS EATEN RANI D om 


MANUFACTURERS and MARKETS 


English Electric Buys 
Control of Canadian Firm 
(McGraw-Hill 0 orld News 


English Electric Co, Lid, is 
way back into the Canadian picture 
English Electric, 
electrical manufacturers, has 


uying its 
one of Britain's big 
bought a 
controlling interest in John 
Lid, 
John 


equipment 


Inglis Co 
about 
m ake sh 


and ad 


Toronto, for $2.1 million 


Inglis engincermeg 


variety of cons 


appliance ‘ It also former 
English Electrix subsidiary 
Electric Co of Ltd 


makes electrical plant at Mt. Catherine s 


owns a 
bnglish 
Canada which 
Ontario 

Major j I Hahn will remain as 
president of John Ingli« 

English Electric already has fact: 
in South Africa Australia The 
purchase repre 


dollar 


Ties 
and 
Canadian 


proact 


sents its ap 


1 to greater earnings 


Insulating Materials Sales 
Index Up for February 


Sales of electrical insulating materials 

for Feb 

level 
Phe 


by the 


sary rose 3 from the January 
index of sales billed ompile { 
National Electrical Manufactur 


ers Association, was 356 February 
compared to 345 in January. Feb 
sales were 8 abowe the 


of 1949, when the index 


same month 


read 329 


1$2 


SEE-ABILITY ADVANTAGE of modern pendant type of street lighting luminaires over 
old upright variety is illustrated by miniature perspective roadway in street lighting schools 
now being presented across the country by Westinghouse Electric Corp's Lighting Division 


E. B. Karns, divisional manager of lighting soles, (above 


looks at results produced on rood 


by pendont-shielded lighting. Model also is used to demonstrate proper spacing of luminaires 
and specularity and retlection factor of various rood materials 


Line Material Co Moves 
into New Office Building 


Line Material Ce a division of 
MeGraw Electric Co into 
1 new $500,000 office building at 700 
W. Michigan St, Milwaukee. The two 

contains 45,000 sq ft of 


now 


has moved 


floor space, twice as much as the com- 


and two more 
Non 
iO-ft 


pany s previous quarters 
stories can be added if necessary 
glare light 


rows provide 


sources im continuous 
1) ft-e of light 

The four-story building attached to 
side of the 


Campbell 


the west new 


offic ¢, pu 


chased from 


Laundry Co 
a half ago, is beng 
light as 
sembly and manufacturing of protective 
equipn 


moved it 


about a vear and 


remodeled and prepared for 
ent These operations will be 
about the middle of June from 
ine Material’s central plant at South 


Milwaukee, Wis 


MANUFACTURING BRIEFS 


MeCabe-Powers Body Co, 
ised 


veland manufac 


Auto 


S Louis, has 4 \(merican 


Coach & Body Co, Ch 
t { automotive equipment for pub 
bli itility 

~» will be 


division 
known 


division 


$23.6-million plant 


improve nt gram is 
- 
Allegher 


pal need 


planned by 
Steel Corp. Princi 
new program, which is 
in addition to the $30-million, five-year 
being completed, is to 

any in step with chang 
ing and increasing 


alloy and electr 


demands for high 
ical steels 


nents will ix tegrat 


The improve- 


oper ations, s ipple- 


ment the new elect 


ric furnace melting 
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i (ER 
WAGN aes 
TRANSFORMERS 


The heiceef, eaders 


tn nUusnTy 


Wagner Transformers provide Carnegie-Illinois Steel 


dependable distribution of power to “keep ’em rolling” 


When you think of the Carnegie- 


Illinois Steel Corporation, you may 
bave a mental picture of the greatness 
of American industry. It is great—a 
modern goliath of industrial produc- 
tion—rolling cat the steel that is the 
sinew of all industry. And its great- 


hess is in production, 


Production is a word with which 
Wagner Transformers like to be as- 
sociated. Hundreds and hundreds of 
Wagner power transformers, of all 


types and sizes are distributing power 


to industrial plants throughout the 


country. In every case they are add- 


ing to their reputation for complete 
dependability . . . for unfailing service 

. that prompted Carnegie-Illinois 
to install Wagner Transformers 


Wagner engineers are qualified to 
specify the correct transformer for 
your requirements. Nationwide serv- 
ice facilities are available to users of 
Wagoner Transformers. Consult the 
nearest of our 31 branch offices or 
write us. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Louis 14, Mo., U.S.A, 


Shown below is o Wagner 16,667 kve 
Power Transformer. Single phase, 60 
cycle, 72,000 to 6,600 volts. This trans 
former was adapted to the specicl needs 
of the Carnegie-iilincis application 
Wagner engineers can suit your speciol 
requirements os wel 


ELECTRIC MOTORS + TRANSFORMERS - INDUSTRIAL BRAKE 


AvTOmoOtTive BRanxet SYSTEMS ~ At® AND HYD®A 


BRANCHES IN 31 PRINCIPAL CITIES 
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Written by Edgar W. Baird, Jr., President, T. J. Cope, inc., 711 S. 50th St., Phila. 43, Po. 


You. I'm sure. will agree with me thai 
our high standard of living—our greatest 
progress the largest savings in time. labor 
and money.--cre all the result of the inven- 
tion of machinery. That's why all of us are 
ever on the lookout! for mechanical devices 
to replace laborious hand methods. That's 


why COPE developed the Pneumatic Fish 
Line! 


In fact, the savings our Fish Line pro 
duced tar surpassed our expeciations. | 
could dwell ct considerable length on cus 
tomers’ praise for this equipment. One com 
pany saves 58 minutes out of each hour 
previously required in rodding ducts. An 
other reports savings in costs up to 97%. | 
think you'll agree with me that such a 
device deserves the careful consideration of 
every one wanting to do the best possibie 
job at the lowest cost. It's the old story you 
and | have repeatedly heard of low ma 
chine costs compared to high manual costs. 
And with business becoming more and 
more competitive, those of you who are 
contractors cannot afford to be without the 
COPE Pneumatic Fish Line to do the job. 


You'll be interested in learning about the 
major improvements we made in our Fish 
Line since we first developed the Model 
“H” a few years ago. That model requires 
re-reeling by hand. Our latest Model “A” 
with air turbine provides the unique fea 
ture of a wholly poweroperated reel. It 
makes possible the attachment of cleaning 
tools and the winch-line for pulling in 
cable. As co result, not only laborious hand 
re-reeling has been eliminated bu! substan 
tial savings have been effected. 


But. in addition to all the above advan 
tages, | went to point out to you that the 
COPE Pneumatic Fish Line does even more 
lt makes possible the laying of long lines 
of condult. Runs as long as 3.000 feet and 
ducts as lorge as eight inches in diameter 
have been rodded in a matter of minutes! 
In fact. one large cable manufacturer has 
not only purchased several units but rec 
ommends our machine to its customers 


Why not let our Fish Line work for you 
too and save you money? COPE's constant 
objective is saving customers’ dollars by 
furnishing labor saving devices and high 
quality products whether they be our Fish 
Line. Cable Trough. Street Lighting Brackets 


The COPE 
Pneumatic 
Fish Line 


.. . POWER 
REWIND 
enobles you 
to CLEAN 
as well 


as ROD' 


or any of our miscellaneous items such as 
Cable Feeders, Manhole Guards. Warning 
Signs, Aerial and Ground Tents. etc. Com 
plete descriptions can be found in our new 
Catalog #63 and Bulletins 
asking. 


yours for the 
If you haven't copies. write us 
today, won't you? 


I am 


As always. 


President 


T. J. COPE, Inc. 


711 S. SO Se Philadelphia, Pa. 


facilities and rolling mills, and widen 
he company’s product range. A new 
hot strip mill and additional cold roll- 
ing facilities will be added at the 
Brackenridge, Pa. plant, and additional 
cold rolling equipment will be installed 
West Leachburg 


at the neighbor ng 


plant 


More than 6.5 million lb more primary 
aluminum was produced in the United 
States in the first quarter of 1950 than 
in the first quarter of 1949, according to 
figures reperted by the Aluminum Asso- 
ciation. Production in the first quarter 
of 1950 was 322,425,008 lb compared to 
$15,913,849 Ib in 1949. 


Dealers are being offered a special Elec- 
tric Fan Sales-Aid Kit by the Electric 
Fan Section of the National Electrical 
Manufacturers Designed 
as a text book for the training of sales- 
men on electric fans and their use, the 
kit includes two copies of the section's 
new 16-page manual, Fans for Year 
"Round Comfort and 50 copies of a four- 
folder, Electric Fans 


Association 


page consumer 


for Your Comfort 


A. O. Smith Corp will expand its motor 
manufacturing facilities at Tipp City, 
Ohio, to include three-phase power units 
as well as single-phase motors. A new 
60,000-sq-ft, $500,000 factory will be 
constructed this summer at the recently 
Whirl-A-Way Motors, Inc, 


Number of employees at the 


acquired 
plant 
plant. now about 125, 
reach 400 


is expected to 


Manufacturing activities of American 
Magnesium Corp, the magnesium fabri- 
cating subsidiary of Aluminum Co of 
America, have been assumed by Alcoa, 
and American Magnesium has become 


inactive 


Radio Corp of America has bought a 
new building to provide an additional 
126,000 sq ft of space for expansion 
of electron tube manufacturing facili- 
ties at its Harrison, N. J., plant. 


Availability of 
tanks for 
through 25 kva has been announced by 
Kuhlman Electric Co, Bay City, Mich. 
The tanks are backed by a lifetime guar- 


intee against corrosion 


porcelain enameled 


distribution transformers 10 


Metals Prices 
May 29, 1950 


COPPER, Conn. V., Ib 

LEAD. N.Y, tb 

ZINC. prime Western, E St. Lowis, Ib 
TIN, Straits qual, N.Y. Ib 
ALUMINUM, base price 

NICKEL, base price 

STEEL billets, Pitts, ton 

STEEL scrap, No. 1 heavy, Pitts. ton 


June 5, 1950 @ ELECTRICAL WORLD 





A Few of Many MULTICLONE Advantages! 


POINT () —It Saves Space! 


Plont spece costs money. Becovse the Multiclone mokes really im- 
portent savings in space, it mokes similar sovings in plant costs. 
The chart tells onty part of the story becouse, in addition to being 
fer more compoct both in squore ond cubic footoge, the shepe of 
the Multiclone can be adjusted to fit varios spece requiruments— 
either long ond narrow, 

short and wide, or 

savers. Yow son often (—fiahclana —] 

fit the Multiclone into 8 

tight spaces of woste 

ereas too small for 

other equipment! ~ 


POINT re —Iit Recovers the ‘Fines’! iy 


Becovse ‘ts exclusive vone design and smell diameter 
tubes genercte higher centrifugal forces, the Mvlli- 
clone recovers a lorge percentage of even the very 
fine porticles 10 microns and less os well as the 
heovier porticles. Multiclone’s high recovery of both 
small ond lorge porticles means high overall col- 
lecting efficiency. 


POINT &) —It is Unusually Adaptable! 


tn addition te the shape odaptability ovtlined above, Multictone’ s 
inlet-ovtlet connections ore also readily edapteble to piont re- 
strictions. Where headroom is low 


install the Multicione with side-inlet, 

side-ovtlet. Where side clecrances : 

ere small, use side-iniet, top-ovtlet 

errongement. Or still other arrange- 

ments ore possiblel - \G 


POINT © —It is Simple! 


Both installetion and maintenance of -, 2G 2! 
the Multiclone are unvusvally simple 
For exomple, the Multiclone requires 

only © single inlet ond a single outlet 
duct compared with the complicated 
multiple ducts of conventional cy 
clones. This not only soves spoce— 
but is simpler and cheaper to instoll 
and inwiete. Moreover, the Multi- 
clone hes no filters to reploce, no 
high-speed moving ports to maintoin, 
nothing to require frequent cleaning 
or trepoir... ond a single collecting 
hopper serves mony tubes! Mylticlone 


POINT EP —Still Other 
Advantages! 

The obove odvontoges ore by no means the 

complete story on Multicione savings. Get off 


the facts before you decide on any recovery 
installation 


Conventional Cy:lone 


Send for this Multiclone booklet! 
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Tis AFTER YEAR~in plant after plant—one of the 
nation's largest automobile manufacturers has selected 
Multiclone Collectors for recovering fly ash and dust in its 
many manufacturing divisions. This repeated selection of 
Multiclones—now totalling over 35 units—is high testi- 
mony to the many vital advantages found in Multiclone 
equipment. Check over some of these advantages as outlined 
at left... advantages that will save space—cut installation costs 
— boost recovery efficiencies — minimize maintenance and make 
other important savings on yowr recovery operations, too. 


Then consider this fact... Any owe of these advantages is 
sufhciently important in itself to make Multiclone equipment the 
logical choice for your re- 
covery operations. But when 
you realize that the Multi- 
clone offers definite, clear- 
cut advantages on every 
qualification essential to 
maximum efficiency and 
economy in recovery opera- 
tions you have some idea 
of the far-reaching savings 
you will make by installing 


Multictone 


Let us give you further 
information on Multiclone 
recovery equipment. A let- 
ter, wire or phone call to 
our nearest office places the 
information in your hands 
without obligation. Get all 
the facts~—and you'll get 


Multiclone! 


WESTERN 
CORPORATION 


ENC) SERRE, DEMC SERS £2 NaNUFaCTUSERS OF EQUIFSEFT Fen 

COLLECTION OF SUSPENDED MATERIALS PROM CASES 6 LIQUIDS 
Main Offices, 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG, NEW YORK 17 « 1 LoSALLE $T. BLOG, 1 N. Lo SALLE ST, 
CHICAGO 2 «+ HOBART BUILDING, SAN PRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 





NEW ELECTRICAL construction 
projects announced by private and 
government utility involving 
more than $70,000. Also listed are ma- 
jor industrial and construction jobs 
where electrical work is included 


UTILITIES 


Proposed Construction 


Arizona 


A DEPENDABLE 

SUPPLY — General 
Ceramics offers a reliable supply of uni- 
formly high quality wet process porcelain 
electrical insulators. Competent engineer- 
ing cooperation is always available to help 
work out your designs 


one ae Available in Wet Process Porcelain 
t. Interior a 

' or Steatite, Metallized if Needed 
Use General Ceramics Wet Process 
Steatite for extra mechanical strength 


Can be tapped without metal inserts. Also 
obtainable metallized to specification. ES- 


TIMATES WITHOUT OBLIGATION 


Colorade Wyoming 
t K nat Dp 


aclaion., an pear, and STEATITE CORP. 


Fin. dochnenvite—Cit , KEASBEY « NEW JERSEY 


Use the Economical ante 


& Ae i T fe * ae | < : : , 7 *s Save time and money with 
105-P HATS G RW SPLICING KITS 


Compressor aj ome 


nictne 
your compressor Neb... Broken 


Powered with . dd 
and largest Indus. 23.465 ' h i ‘ 
trial engine—ing 15 hb I > 


° “x cylind 
‘ bere stroke on ore, 4 Trenton 


enataieR, ? te been os?” yh hy UNIT PACKAGES 


sodium ’ 
tooled valves ond Steliite valve : 


seats for extra heavy duty and tong ; Oise aaah . for better cable joints 


Mle Compressor 


less steel disc 


The new Smith 105 
the Majority of 


jobs, for 


less Bow 


Chrysiter's newest 


| 
; 
' 
* 
; 
: 
: 
i 
' 
' 
: 
: 
: 
1 
i 
{ 
5 
: 
$ 


valves are stain 
type with Manganese 

Delivers 105 
minute 


Bronze seats Kits include each necessary item «f moterial in the 


cubie ; I 
Equipped with Astoria < 


impre : | 1 : 
oe minute eet et J. oo. : 1. N we cable joint of ovr stondard design (or your own 
plified control fer efficient ; | 


feet correct grode and proper quantity for making a 


long life resent ant «®25.000,000 design or special type) 
North Daketa r ‘ 


o- t Garri- Advantages of Using G & W Splicing Kits 


th Minimum attention 


Write fe 
* literat 
ure and prices ‘A 


i. am “4 ®@ Each item is supplied in the correct quan- 
Also write for information on Oklahoma——| I ox 4 tity for a properly designed joint. 


The New SMITH eae . : ; —s Time and expense of securing various items 


MODEL 70-P COMPRESSOR 2 Bs haa Senet capes Se eee 


Accumulation of dead stock is avoided 
No waste 


All moterials ore kept clean and ready for 
use 


Each Unit Splicing Kit is labeled for easy 


Ve ses caren amass: | | Mouenen 


Smith & Co ee, ren. Pol G hear" G&W ELECTRIC SPECIALTY CO. 


482 COLLEGE STREET 7786 Dante Ave. Chicago 19, lil. 
Representatives in principal cities 


Okiahemea 


G 
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The new Philip Sporn Station at New Haven, West Virginia, is equip- 
ped with Sturtevant Fans for forced draft, induced draft and hot gas 
recirculation, 


The Sturtevant Vane Control forced and induced draft units regu- 
late exact pressure and volume output at a great saving in power. The 
induced draft Vane Control illustrated here shows how the entire 
mechanism is shielded from the dust-laden gas stream and exposed to 
access from the outside. Additional features have been included for 
this “pressurized” system. 


Induced draft fans in the Philip Sporn Station are equipped with 
the E-R (Erosion-Resisting) Wheel, a feature first installed at other 
American Gas & Electric Company stations several years ago. It has 
proved its “ability to take it,” even though bombarded with thousands 
of tons of abrasive fly ash. 


For nearly 90 years, the name Sturtevant has meant efficiency and 
dependability to the power industry. For complete information on 
mechanical draft equipment, write to Westinghouse Electric Corpora- 
tion, Sturtevant Division, Hyde Park, Boston 36, Mass. 


you CAN BE SURE...1F ITS 


3-80189 


1950 


Cutaway of a 
Sturtesaat laduced 
Draft Pan, showing 
Vane Cootrel aad 
the E-R Wheel 


Westinghouse 
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AGE FENCE “x: 


© AMERICA’S FIRST 


WIRE FENCE « 


Fer yew AT WORK 


@ Yes, Page Chain Link Fence works 
day and night as protector of persons 
and property against common hazards 
In your industry protective require- 
ments are exacting. Needs vary 
according to location and conditions 
For you we have a valuable new book- 
let and detailed data on the several 


styles of Page Fence and Gates and 
the choice of metals available. It tells 
why you can expect the best of fence 
engineering and erection service from 
the long-experienced Page Fence spe- 
cialist near you—a firm which knows 
local conditions, Name and address will 
be sent with booklet DH-142. Write for it. 


Unite to PAGE FENCE ASSOCIATION in Monessen, Pa., Atlanta, 
Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, Pittsburgh, 


New York or San Francisco 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


HUGHES No. 2501 
WIRE MOULDING 


HUGHES f mit 


SE W 


STAR INSULATING BEADS 


Use LAVOLAIN ball and socket beads for invwiat 
ine bare wire Meat resistant High di-ebectric 
and mechanical strength, Made in USA. Qoatlity 
heads at tow cost Quickty applied F texibte 
Beads shown above are approximately halt actual 
size. Ask for price let and samptes. 


STAR PORCELAIN CO. 
51 Muirheod Ave. Trenton, N. J. 


GROUND 


Write For 

Descriptive Bulle- 

tin On Other Hughes 
Ground Wire Moulding 


<a 


SS a 


*% BROTHERS 


re - D SE, aS 
MEMLY (SINCE = 


H eadquarters 
for Splic ing 
Sleeves BUS FITTINGS 


ELECTRIC 
POWER CONNECTORS 


OUTDOOR SUBSTATIONS 
EMCO ENGR. & MFG. CO., INC. 


COMMACK, L. I, N. Y. 


Seuth Carelina--Marion Electric Coot 
erative, Marion, 6.5 a rurai distr. lines 
r mversion and one steel structure 
5 kv. sub-station Marion and 
‘ounties. Bid date changed. J. B 
Engr. Corp., 22 Marietta St 

Atlanta, Ga., engre 
Dakota — Upper ‘erand River 
Assoc. Inc., Bison, 232.5 mi. rural 
nes Perkins Cx $233,000 Seott 
In 7il Ninth Av Ss W., Wat 
wh, engre 
Washington 
Ange les 


Public Utility Dist. 1, Port 
hydro-generating plant and sys 
mprvs.. Clallam C $545 1008 
Wye... Sheridan——\Veterans Admin 
t Ave. between H and I Sts. N 
25, PD. C.. outside ele jeal distr 
) alterations inc Elect Switch 
House 106, Spec. 5088, Proj. 13-4017 


Low Bidders & Contracts 
Awarded 


California Bureau Reclamation, Dpt 
Interior, Elverta, foundations and steel 
towern 30-kilovolt transmissior lines 

: t Vista-Tracy 
; 2979 

W est 

; string 

‘ san 

Abbett 

Fran 


Ver- 
W 


Me., St 
Missouri, 3 
bemnt., brick. rein.-con. sers 
and office bide 


warehouse 
Gratiot St. westward fr 
& St to Woermann Conatr. Co 
West Pine Bivd.. $2,000,000 Bids 4/26 
Oregon-—-U. S&S. Eng., Pittock Block Port 
land nstruct and mode! test 26,500 hr 
turbine for Big Cliff dam, Marion C« 
from Baldwin Locomotive Wks 
Park and Simpson St., Eddystone 
I s415.570 
Pa. West 


$800 


Chester 


Phila 


Mifflin .Westir 
ebanon Chu 
rete t k 
concrete 
wher Bensen ¢ 
ent Bide Pitts ret $87,500 
Vi ashingt 1. 8. Eng., 47 
Way, Se fe 


84,277,100 


INDUSTRIAL, COMMERCIAL & 
PUBLIC BUILDINGS 


Proposed Construction 


Conn New Haven-—-Ya niversit 
Ne iH € . istrat bid $1,200 
000 ant? ‘ museu iborator 
and te r nter £5.000,000; 

f rt $1,500,000 
$2,325,000 
at $650,000 
tH $325,000 
ry f E 


Laborat 
$1,000,000 plet 
try School, £500,000 
Center, £600,000 new 

® bide $1,000,000 
ride. £3,.500,000; ousine for t 
pret nal hools, $300,000; 
Muse id £400,000 

Kan., Kaneas Clit ‘“airbanks 
0 S. Michigar ‘ ? 


z 


Sar a ke 


5,000 000 


Low Bidders & Contracts 
Awarded 


Fia., Palatka—Hudson Pulp & Paper 
Corp., Palatka, pulp and kraft paper plant 
exte thwner bullds, $10,000,000 Bids 

9 awarded i3 

Pa., Pittebargh—Jones & Laug! 
Cory ind Ross Sts., genera ontract 6 
furnace open heart! steel plant, 

Side t Swindell Dressler Corp - 
wall, foundation to Morrison-Knudsen Co 
Box 450, Bole Idaho Total est 
$12,000,000 


n Stee 
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FOR THE 
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Two Newport News 7-foot rnechanical rack 
rakes are installed in separate units of the Philip 
Sporn Plant of the American Gas and Electric 
Company. These standard small type rakes are 
equipped with electric controls. A traveling car- 
riage makes each of the rakes available for the 
cleaning of many bays of racks. By use of the 


mechanical rakes a former major hand operation 
is reduced to one of minor periodic power 
activity. 

Other American Gas and Electric Plants using 
Newport News mechanical rack rakes include 
Glen Lyn, London, Marmet, Dolgeville, Cousens 
and Tanners Creek. 


Write for illustrated rack rake booklet. 


NEWPORT NEWS 


S ° 


hipbuilding and Dry Dock Company 


NEWPORT NEWS, VIRGINIA 
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UNEQUALLED 


OKONITE and 
MANSON tapes 


a3) eee 
FIR CROSS ARMS 


Quick 
Truck Shipments 
from our Ohio yard 
oJ 
Also yards at 


Minneapolis 
and Haley, idaho 


Te eae 


SPITZER BLOG 
TOLEDO 4, OHIO 


SLO ES |S 


CATALOGS + BULLETINS 


LE ST 


@ MOTOR STARTER: Catalog 1072 de 
ecribes new 2,300-4,000-_ motor starters 
for Class I, Group D hazardous locations 
It is a combination-type starter with oil 
disconnect switch The Electric Con 
troller & Mfg Co, 2700 E. 70th St, Cleve 
land 40, Ohio 


@ CABLE: Simplex-Anhydrex 
for O0-2.1000-, 


insulated 
working range are 
qualitative and quanti 
information. Aerial, underground 
and control cable are included. Simplex 
Wire & Cable Co, 79 Sidney St 
bridge 30, Maas 


‘ able s 
presented with 


tative 


Can 


® CERAMICS 


cal properties of 


Electrical and mechan 
AISiMag custom-made 
technical ceramics appear in a selection 
ehart, N al American 
Chattanooga 5, Tenr 


Lava Corp 


@ PRECIPITATORS 
cipitation is 
histories of 

page Bulletin 
tre Co 


Electrostatic 4 
explained along with 
typical installations 
GEA-3212. General 
Schenectady 5, N. ¥Y 


@®@ POWERHOUSE CRANES: Pictorial, 
two-color Balletin 75, “How Whiting 
Serving the Utilities” illus 
anes built by the 
Whiting Corp, Harvey, Ill 


(ranes are 
trates the 
Wopany 


variety fc? 


@ INSTRUMENTATION 
Instrumentation for 
erating Stations,” 


“Advanced 
Steam-Operated Gen 
Sulletin 90-1, features 
Plectronik potentiome 
transmission, pressure 
thermocouples are included. Min 
neapolis-Honeywell Regulator Co, Brown 
Instruoemnts Div, Wayne & Windrim Ave, 
Philadelphia 44, Pa 


information on 
ters pneumatic 


gages 


® GAS-FILLED ¢ 


om operator 


ABLE: A discussion 
application, and perform 
medium and high-pressure 

appears in “Gas-Filled 
Materials Adver 
(renera Electric Ces Bridge 


port 2, Conn 


nnee of low 
gas-filled cable 
ables.” Constructior 


tising Div 


@ ENCLOSURES: Many 
tral desks and panels 
and switehgear housings are illustrated 

Bulletin EE The Kirk & Blum Mfg 


Cincinnati 25, Ohio 


types of em 
instrument panels 


IGHTING A Planning-Guide to 
roved Plant Lighting” 
nning, and equipment selec 


Flectric Mfg Co, Des 


covers eco 


ACP 
Bulletin 
ar other 

3 through 100 
TLBOOOSC, con 
Types OZ-110 and 
breakers Allis-Chal 
7Oth St, Milwaukee 


t(ANSFPORMERS, OCB'S 


butic lransformers 


@® TRANSFORMERS 
graphs illustrate Niagara oil-immersed 
self-cooled power transformers and a dry 
air blast transformer. Erie Electric C 
Inc, 120 Church St, Buffalo, N. Y 


Many photo 


Metal Marking 
Has No Upkeep 


Utilities make a DOUBLE sav- 
ing when they adopt Premax 
Stamped and Embossed Metal 
Markers and Tags for identifi- 
cation. First, they cost less 
than stenciling to install; sec- 
ond, they outlast the pole and 
have no upkeep! 


Send for sample and prices. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO. INC 
5048 Highiand Ave. Niegeora Folls, N. Y. 


ADVERTISEMENT 


NO HESITATION... 


1 - 
f fk 


a9 


le 
... Approving Buying Information 


owner of The F. K. Steel 
Company, a firm of Electrical Engineers at 
Great Falls, Montana does not hesitate to 
express his approval of Mc-GRAW-HILL’S 
PRE-FILED ELECTRICAL CATALOGS as 
a decided asset in the 
ness. He recet 
this handy-but-inclusive 


Buying Information 


“We can 


Mr. F. K. Stee 


peration of his busi 


d his feelings about 


tly expresse 
volume of pre hled 


as follows 


say without hesitation that refer 
' the Catalogs! ts quite trequent 
and that the Catalogs represent a decided 


asset to our ope rations 


If PRE-FILED ELECTRICAL CATALOGS 
is not available for buying reference at your 
plant, write to McGRAW-HILL CAT ALOG 
SERVICE, 330 West 42nd Street, New York 
18, N. Y. There is no charge to qualified users 
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draw on this fund of 
Anaconda Condenser Tube experience 


The condenser installations at the Harbor Steam Plant, Depart- 
ment of Water and Power, Los Angeles, using 272,000 pounds 
of ANACONDA Super-Nickel Alloy 702 Tubes (70-30 Cupro- 
Nickel), are typical of American Brass Company technical service. 


For 20 years American Brass Technical Department engineers have 
been studying the growing pollution of cooling water from Los 
Angeles Harbor--and its corrosion and wear of condenser tubes. 
Case histories of many installations operating under parallel con- 
ditions clearly indicated the use of ANACONDA Super-Nickel Tubes. 


But today the pollution of Los Angeles Harbor is beginning to be 
cleared. Tomorrow a different alloy may be expected to do the job, 
Then, American Brass Technical Department engineers will 
document their new recommendations with studies of the new 
conditions ... with convincing performance records of the 
ANACONDA Condenser Tube Alloy that best meets those 
conditions. 


These performance checks of ANACONDA Condenser Tube 
installations—both marine and stationary—have built 
experience for which there is no substitute. That 
experience is yours simply for the asking. Just 
write to The American Brass Company, 
Waterbury 20, Connecticut, In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ont. 


A Las Angeles Harbor 
Station condenser 
containing over 10,100 
ANACONDA Swuper-Nickel 
702 Tubes (70-30 Cupro- 
Nickel) % in. OD. by 

26 ft., 3 in. long. 


| For efficient heat transfer ANACON pA 


CONDENSER TUBES 
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PROFESSIONAL SERVICES 


BARKER & WHEELER 


o bust ria siuations 
‘ ‘Pr tome, We upplies 
Sewersa~ ond Ne o Tite . Pact 7 Pr shoctie ” 
snd Cost terme 


os “1 ‘ge qns 


Perk Place, New York City 
34 Miete Bireet. Albany. N.Y 


BLACK & VEATCH 
Consulting Engineers 


Meu age binhust ry 


DAY & ZIMMERMANN, INC. 


Engineers 
Management 
and Reports 


Design Construct 
Investigations 


Doble Engineering Company 
in iam’ 


munica 


Office and Laboratory 
Hoa O44, te nt 18, Me m 
Branch Office: 26 N Wacker Dr 


Ebasco Services Incorporated 


Bayteects§ Conatrectets Beaomees (onsaitents 


ELECTRICAL TESTING 
LABORATORIES, ate. 


Labora Fertory and 
gations 


ROBERT E. FOLEY 


CONSTRUCTION CORPORATION 


FORD, BACON & DAVIS 


Engineers 


READERS MAY CONTACT 


the consultonts whose cords appeor 
on this poge with the confidence jus- 
tified by the offering of these special 
services NATIONALLY 


GILBERT ASSOCIATES, Inc. 


DESIGN AND 8 PERvin 1ON OF oTRaM HYDRO 
VNATER SUPTLY, SEWAGE DISPOSAL 
“D Digsia. PLANTS 
* Safety 
‘ “Lab rotor 
Ween agtos 
Phi 


HARZA ENGINEERING CO. 


Consulting Engineers 
HARZA 


J ’ 
MONTTORE rose ae ¥ DAVIs 
Hyd , 


ew ‘sain ae mont 
tructures 


HOOSIER ENGINEERING 
COMPANY 
Erecting Engineers 
Transmission Lines, Substations 


46 8 ith & Columbus. Ot 
' s t a Street, Chicag th 
Liberty 8 New York 


JACKSON & MORELAND 


Engineers and Consultants 


N. A - LOUGEE & COMPANY 


te J HO Ms <« & Comp 


NVESTIGATIONS -VALA ATIONS 
AND && MIC STUDIES 


REPOKTS 
BUSINESS 


0 Broadway New York 


LUCAS & LUICK 


Engineers 
DESIGN. CONSTRICTION, SUPERVISION 
OPERATION. MANAGEMENT. APPRAISALS 
INVESTIGATIONS, REPORTS. RATES 


CHAS. T. MAIN, INC. 


Engineer 


ARTHUR L. MULLERGREN 


Enginecring-Management 


Public—Utilities—Natural Gas 


Recording & Statistical Corp. 


BILL ANALY®# healers »N 
sTt 
THE ONE STEP "MET THOD 


Bul Frequency Ansigeer 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York 
Sen Francisco 


Chicago 
Les Angeles 


SARGENT & LUNDY 


ENGINEERS 


140 South Deart n 8 


F. A. TUCKER, INC. 


Contractor Engin 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


G yonstrec tion and Ma ntenance 


arer 
e and Te 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction © Reports ¢ Appreisals 


$0 Rroed Street, New York 4 
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BOOK REVIEWS 


Theory end Design of inductance Coils. By 
¥. G Welsby. Published by Mecdonaid & Co, 
180 peges, illustrated. Price 


Formulas for coils are stated and derived 
Frequent graphs present the results em- 
bracively with ample scope of parameters. 
Air-cored coils, coils with stranded con 
ductors and laminated iron cores are 
treated. Then attention is given to self- 
capacitance, the (-frequency relations, 
harmonic distortions and impedance meas 
urements. A closing chapter works out six 
typical examples 


Seles Engineeri By Bernard Lester. Published 
by Johan Wiley & Sons, Inc. New York, 16. 226 
pages. Price $3.00 


Rearrangement and amplification of ma 
terial make this second edition (first 1940) 
more than ever the mentor for the well 
versed engineer who “looks over the fence” 
anc aspires to be a seller of engineering 
products and equipments, Specific exam 
ples of good and bad techniques illustrate 
the psychology so indispensable an adjunct 
to technical competency. Precepts are 
enunciated on every page 


Deta and Circuits of Receiver and Amplifier 
Valves. Philips Gloeilanpen Fobrieken. Obtaimable 
from Elsevier Book Co. New York 3 


These Books II and III are sequels to the 
preceding volume on valve fundamentals 
They give the typical handbook type of 
data for the valves issued from 1933-3a and 
Wro4lA subseque nt Book ILA will cover 
the 1945-49 period 


Lower Prices Coming. By William J. Baxter 
Published by International Economic Research 
Bureau, New York 5, N. Y. 90 pages illustroted, 
Price $1.00 


Mr. Baxter makes a good case for lower 
prices in the future by citing many excellent 
examples, His primary reasons are based on 

ne ability of America to produce more 
than it consumes. Both agricultural and 
industrial production are estimated to gain 
by scientific developments to a point where 
government will lose control of prices 
Since the city dweller’s income has not 
kept pace with the farmers, Baxter believes 
that the balance must be restored. 

In summary, the book presents a good 
case for a reversal of the inflationary trend 
of the American economy 


The 
Gift 50th 


esa 
Preferred", 
the world 
Over 


ORIGINAL ; 
The treit Cake without au egucl 
STREETBAKERY CORSICANA TEX 
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Examine a paper weight 
size sample. See the weil er 
sineered construction that as 
sures excellent service. Sample 
sent free — use your buniness 
letterhead please 


GARY WELDED GRATING with 


_ HEXAGONAL 
CROSS BARS 


@ Pictured is a view of the Philip 
Sporn Station of The Ohio Power 
Compory and Appalechien Elec- 
tric Power Company. !t is one of 
the most modern and efficient 
post-wor power pleats in the 
country. In it have been installed 
more than 15,000 sq. ft. of 
GARY GRATING 


GARY Open Steel Grating has a 
non-slip surface. Light and air 
pass thru oreas above or below 
its surfoce. It affords free pass 
age of water trom sprinkling sys- 
tems. It is designed for certain 
loadings on given spans. This 
grating is available in many types 
of steinless steel 


Among other types we moke are 
Write for Cotaloy No. 14-p.21 ~~ Meavy Welded Grating — Sera 


which gives important construc - rated Grating, and Rivet 
tion and application details Grating é 


8 STANPARD & 


SPRING COMPANY 


OPEN STEEL. FLOGR GRATING OIvVIGIGN 
2655 cast pin avenue 


GARY. INDIANA 


Gives you a quick, easy 
method of determining what 
metal alloys to use in connection 


with 143 different corrosive agents. 


ideal for metallurgists, product 
designers, engineers, chemists, 


purchasing agents. Sized to fit your 


pocket. Developed by The H. M. 
Harper Co., America’s leading 
Specialist in non-ferrous and 
Stainless steel fastenings. 


The H. M. Harper Co. 
8205 Lehigh Avenue 
Grove, iMlineis 


Please rush my free copy of the Harper Computer of Corrosion Resistance 


weer oooeoand 





Advertising in This Issue 


Aerotec Corp., The 165 Matthews Cor 

Ajax-Consolidated Co 14 McGraw-Hill Bie F Filed Electrical 
Allen-Bradley Co 19, 20 Catalogs 160 
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National Electric Products Corp. 68 
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This big, strong, heavy duty General Electric Co. Apparatus 
Shermon Solderiess Lug is Dept 109, 111, 113, 115, 119 
a favorite everywhere. It's Construction Materials Dept 10 . 
easy to install, and it mokes General Radio Co 21 Wagner Electric Corp 153 
on efficient, permanent con Graybar Electric Co 5 Western Precipitation Corp 155 
nection, Extra threed plate Grinnell Co., Inc 45 Westinghouse Electric Corp 16, 30 
tor strength. Flooting pres Gulf Oil Corp 31, 44, 53, 66, 67, 135 
sure pad attached to screw i en Mactts Corp., sa 
etter Homes Bureau 
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Victor Insulators, Inc 131 


Hazard Insulated Wire Works 4, 
>». H. B. Sherman Mfg. Co Hoskins Mfg. Co 
Battic Creek, Michigan Hotpoint, Inc 
Hubbard & Co 
Hughes Bros 


Indiana Steel & Wire Co 
Ingersoll-Rand Co 

Irvington Varnish & Insulator Co 
1-T-E Circuit Breaker Co 50, 


Johns- Manville 


Kearney Corp., James R 5 i 
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Kerrigan Iron Works, Inc 144 
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Kuhlman Electric Co 40 
Lapp Insulator Co., Inc 
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Line Material Co 33, 34, 35, 36, 37 
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DUST COLLECTORS 


... for the latest, most modern power plant 


of the AMERICAN GAS and 
ELECTRIC COMPANY 


H... off to the new Philip Sporn Plant at 
New Haven, West Virginia 

This completely integrated project has 
been designed to operate as one of the most 
efficient and economica! power plants in the 
country. And the dust collecting system is 
an Aerotec Design 3-RAS, chosen for its 
high efficiency! 

To date thirteen collectors for thirteen 
boilers have been purchased for the Ameri- 
can Gas and Electric System. Many of these 
installations have been designed as split 
units, isolated for fan arrangement. 

The photograph shows such a twin unit 
being erected on the roof of the Philip Sporn 
Plant, New Haven, West Virginia. This il- 
lustration is taken from the inlet side. 

The Aerotec Design 3-RAS Mechanical 
Collector, composed of multiple, three-inch 
diameter, permanent molded aluminum 

: ' tubes, is a highly efficient, light weight col- 

Relic) Gray Ae lector for the modern power plant. Efficien- 

cies will meet the requirements of most dust 

Project and Sales Engineers ordinances today, and where higher efficien- 


THE THERMIX CORPORAT ON cies are required, the outlet provides a well 


distributed inlet for the Aerotec Electrical 
GREENWICH, CONN. Precipitator ...a Series combination that 
Offices in 28 Principal Cities 


offers dust collection at its best. 
Canadian Affiliates: T. C. CHOWN LTD., wr, , 
1440 St. Cotherine St., W., Montreal 25, Quebec, rite for the mew design 3-RAS Catalog No, 601. 
50 Abell St., Toronto 3, Ontario 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 
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A WN APNE AACE LO EEL ENO. 


ates 
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SEARCHLIGHT SECTION 


See ene 12. Bi Deh Se) 


UNDISPLAYED RATE 


Vot arciletie for equipment edvertioing) 
$1.20 @ line, minimum 4 lines 

Te figure edvence poyment count 5 overage 
words os @ line 

INDIVIDUAL EMPLOYMENT WANTED on 
Guployed odvertising rote 1 one half of ebove 
fete, poyeble in odvence 


PROPOSALS, $1.20 @ line on insertion 


OPPORTUNITIES 


INFORMATION 
BOX NUMBERS care publication New York, 


Chicago or Son Frenciscoe offices. Count os 1 
line @dd:thona! in eadipleyed ods 


DISCOUNT of 10% if full peyment is mode 
in edvence tor four consecutive insertions of 
undisployed ads (net including proposals.) 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The odvertising rote is $9.75 per inch for ali 
edvertising appecring on other than @ con- 
trect besis. Contract rates quoted on request 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columas—30 
inches—te @ page Ew 


NEW ADVERTISEMENTS received by June 9th in the N.Y. office will appeer in the June 19th isswe subject to limitations of spoce aveileble 


WANTED 


GRADUATE ELECTRICAL 
ENGINEER 


For design and development of instrument 
wanstormers. Two or more years experi 
ence necessary. Watthour meter experi 
ence desirable. 


lt satisfactory, position is permanent with 
tuture prospects excellent 


Our stati knows of this advertisement 


P-G518, Blectr 
42nd St 


cal World 


330 W New York 18, N. ¥ 


WANTED 


EXPERIENCED ELECTRICAL 
ENGINEERS 


Large fastern Utility Company needs Electrical 
Engineers for permanent positions in rapidly ox 
pandin Tranemission and Distribution jesign 
welt pplicants must have experience in any oF 
alt of the fetliewing phases of werk: Design of 
underground distribution systems 
ut of secondary setwork systems 
construction standards Engineering 
ation design 
Apptionnts sh y by letter gee full de 
tails of education and experience  repties con 
sidered confidential 


061s, ¥ 


t 42nd N.Y 


ELECTRICAL DESIGN 
ENGINEERS 


os electrical design en 

had at least 5 yeare ex 
ty Central Station 

ring design Ceol 

trical engineering 
onsidering applicante 
lable on or before July 1 
f experie ‘ stating 
nm firet letter te 


SALARY PERSONNEL MANAGER 


Dravo Corporation Neville Island 
Pittsburgh 25, Pennsyivanic 


Depends on parte, lines, wires, terminals, com- 
ponents properly merked or coded. Printed 
Pressure-sensitive tape te quick, sure, eeey, 
economical 


TOPFLIGHT TAPE COMPANY 


YORK PENNA. 


166 


REPLIRG (Bow N 
SEW VYORA: 330 W 
CHICAGO fe 
SAN FRANCISCO 


Address to office nearest you 
stad at 14) 
Michigan Ave m1) 

68 Post &t ) 


POSITIONS VACANT 


WIRE 


| ELECTRIC salen engineer 

| West manufacturer ha 
Engineer. Candid 
experience, eith 
ady 


large Mid 
opening for Junior 
e shouki be E. EB. have 
er manufacturing or use 
senior responsibility and 
for sales work. Plant location 
applications onfidential 
Electrical World 


assume 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $3,500 
neidering a new connec 
the reigned 
mg yrmment 
ed standing and 
f highest ett 
ur per 
es wit 


$35, 00¢ If you 
ion commun 
We offer the orig 
service (40 years 
putation). The pro 
standards, is ind 
| requirements and 
mitiativ on your 
pr rat pow 
and address 
62 Dun Hidg 


unde 


ed anc 
ty name 
Bixby, In 


POSITIONS WANTED 


TRICAL Engineer 

rical experience 2 yre in 

sition with utility in mid 
Electrical World 


LF 28, mar 


ELF TRI 
perience 
mn and 


"AL Engineer 
administration 
maintenance 
mn and heavy 
able June let 
r at assignment 


20 
de 
power 
ndustrial elec 
Will consider 
PW -6691 


SELLING OPPORTUNITY WANTED 


ALLSTATE 
las Ange 


ELECTRI 
les, would like 
mfr out here r as Ajatr 
t al products For ; 
te 653 Maple Ave I 


well established tn 


butor of staple 
ulare 
* Angeles 


elec 
references 
Calit 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 


PIERCE CABLE CO. 
2670 Clybourne Ave. Chicage 14, Iilinois 


FOR SALE 
STANDARD TRANSFORMERS 


4—1000 KVA. 13,200/2600 Volts. | 6 G8 Cycle 
Sebtractive Polarity 2.2), Taps above and be- 
tow. Two years in service. $2100.00, each F.0.8 
400 mites from Culiman 


CULLMAN POWER BOARD 


Cullmen, Alaboma 


1—DIESEL ELECTRIC GENERATOR 


GE. New Generator 950 KW 3 phase 60 cycle 
480 Volts, 600 RPM, direct connected to 
Foirbonks-Morse OP 10 cylinder Diesel Engine 
end complete with ouxiliories end controls 


SUNDFELT EQUIPMENT CO., INC. 
220 Hudson Street Seattle 8, Wa 


>) represent reliable | 


EMPLOYERS 
who advertise 


for MEN: 


W HEN there are many appli- 
cants for a single position it fre- 
quently happens that the only let- 
ters acknowledged are those of 
the most promising candidates. 
Others may not receive any indi- 
cation that their letters have 
even been received by a prospec- 
tive employer much less given 
consideration. These men often 
become discouraged, will not re- 
spond to future advertisements, 
and sometimes question tneir bona 
fide character. 


Every advertisement printed in 
the Searchlight Section is duly 
authorized. 


It will help to keep our readers 
interested in this advertising if 
you will acknowledge every ap- 
plication received, even if you 
merely return the letters of un- 
successful applicants with, “Po- 
sition filled, thank you” written 
or stamped on them. If you don't 
care to reveal your identity, mail 
them in plain envelopes 


We suggest this in a spirit of 
cooperation between employers 
and the men replying to Positions 
Vacant advertisements. 


* 
“Put yourself in the 
other fellow’s place.” 
* 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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OPPORTUNITIES! 


New and used equipment recently 
released from service by a num- 
ber of electric and gas utility 
companies 
ow 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 

TRANSMISSION LINE 
MATERIALS 


ows 
Send for new list, . . . to 


EBASCO SERVICES INCORPORATED 


(APPARATUS EXCHANGE) 
Two Rector St., New York 6, N. Y. 


AMERICAN GENERATOR 


125KVA. 3 phase, 60 cycle, 220440 voll, 
720 RPM. p. |. 8, with Pout driven exciter. 
This unit is cpproximately three years old 
bet has never been used. $1,750.00. 


GENERATOR SET 


Used Fairbanks-Morse 5 cylinder, 176 
horsepower @770 RPM. with 125KVA Elec 
tric Machine Generator—220-440 volt, 3 
phase. 60-cyc 

hours. $10,000.00. 


Michigan Tractor & Machinery Co. 


13801 Lyndon Ave. Detroit 27, Mich. 
Phone: VErmont 7-5000 


Skid mounted. Only 500 


FOR SALE 
NEARLY NEW 


DIESEL GENERATOR PLANT 


300 H.P., 440 V., 3 phase, 60 cycle, com- 
plete with Panel board, exciter, and fuel 
tanks. Atlas Diesel Engine. Installed dur 
img 1948 power shortage. Run only 2000 
hours. Cam be run and tested under full 
load in present position. Price —$20,000.00- 
purchaser to dismantle and ship. Address: 


DOUGLASS LEWIS -—— Superintendent, 
East Contra Costa Irrigation District, 
Brentwood, Contra Coste County, Californie 


© for every industrial and power application. 

©@ Special constructions. Odd lengths. 

@ Large stocks on hand of high voltage, lead 
covered cabtes not ordinarily stocked by your 
regular supplier 

@ Cut te tength. Reasonably priced 

UNIVERSAL Wire and Cable Co. 
2670 N. Clybeurn Ave.. Chicago 14, 111 


FOR SALE 
Worthington Alr Injection 


ne. 
Busch-Sulzer Alr Injection 
Diese! Engine. 
Including all auxiliaries, motor, genera- 
tora, etc 
Can be seen in operation any time 
Contact Mayor or City Clerk 
Independence, lowa 
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937 5 General Motors 
625 


SEARCHLIGHT SECTION 


FROM AVAILABLE STOCK 


TURBO GENERATORS MOTOR GENERATOR SETS 
Make Dee 3 ph. 60 %. 


Gt Condensing --250 Ibn LSP. 440 Meke §& 
¥ S ph 60 ey—-Ballt 144 Gs » 
GF ate) 
AL Oh Non Com 1M ite IAP. 5 10 MM ak Gm 
ihe BP. 480 ¥ 3 ph. 60 er \ GOR ow) 
i Whee oon 
oF Nop -condenst 1581735 Lap ar 720 


6 16 BP 450 v. 3 ph. 60 oF 
, . TRANSFORMERS—-60 Cycle 
Whee Non-condensing-125 180 Ibe x are 

ia.P. & 10 ie. BP 240, 480 AK 7 

¥ SB ph & oF 3 Os 


_ canon! Mino 
3 12200: 

3 rest 
i 
i 
3 


: fvops 
SYNCHRONOUS CONDENSERS oe Sine 


Obst 
KVA Type Volts Speed 
shee 24004150 eon ,SREQUENCY CHANGERS 
> 24004150 poo 25.0 ey. 2300/2300 v 
2400 4800 T20 kw a c 24, @0e7. 11000 1300" 


Bl BeLYEA , 22" 
DIESEL POWER @ 


51 Howell St., Jersey City 6, N. J. 
IMMEDIATE SHIPMENT 


UNIT CAPACITIES—10 TO 1875 KVA 
A.C.—50 AND 60 CYCLES 


VARIOUS VOLTAGES 


he 
13200 230) 

2300 +1 ago ae) 
01260) 


A PARTIAL LISTING OF OUR INVENTORY 
Make Model i Model 
Fairbanks Morse 2000 } [ 
a Motors 


Aloo 
Baldwin 
Buckeye General Motors 


O.C. UNITS ALSO AVAILABLE 


A. G. SCHOONMAKER COMPANY, INC. 


ENGINE DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


Fe a kT 
oy TLECTRICAL ENGINEERS & EQUIPMENT De Miley 2. 


ee oe ay ' * 


SLIP RING MOTORS 
\—2500 MP GE. MY 257 REM seeey 
i— 500 HP GE. MT 720 RPM 2200 
SYNCHRONOUS CONDENSER 
—2500 KVA Whee 720 RPM 2200 V with D.C. Exe. 


MOTOR GENERATORS 
1—1000 KW Whee 275 ¥ 720 RPM 4150 Volt 
KW 6.E. 600 V 514 RPM 2200/4000 V 
KW G.E. 275 V 900 RPM 4150 Voit 
KW GE. 125/280 V (200 RPM 4150 Volt 
Complete Line of A.C. and D.C. 


TRANSFORMERS 
3 Ph. 27,000. 2300V. 
. 27 00v, TON. 
oie Vv 4300 V Pyranet 
v2 


$33 
$3333 
REXRRORRRE 
“poop 
Farms snend 
aad save 
erie 


sss 


<<<<em<cc< 
- 


>>>>> P>>> 
EOeox 


j 
t 


merators 


SEND your TRANSFORMERS to 
ELECTRIC SERVICE CO., INC. 


A financielly responsible organization specializing is buying, selling 
repairing, rewinding and redesigning transformers only 


Experienced personnel assures you first class workmanship ond com- 
plete satistaction 


Every transformer gucranteed for one year 


The Electric Service Co., Inc. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
MARIEMONT Since 1912 CINCINNATI 27, ONTO 
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Co-op Electric Rates 


To the Editor of Exvectnicat Woatp 


Wonuto for April 17 
‘The Elec 


trical Week.” indirectly quotes from my 


The Ececrmica 
1950, under the department 


address to the 7th 
of the American Publi 
ation on March 3 
Df 

l am reported as having told the 
Association “that rural power rates in 
New York and New England were too 
high and 


Annual Convention 
Associ 


1950, in Washington, 


Power 


going higher and that I 


thereby “set a record lor bad guessing 
because i lew hours 


Mohawk 


in the 


later gara 


Power Corp, largest company 


rea innounced a voluntary re 
duction mn rural 


Specifically 


rates 
what | said in the third 
last paragraph of my address —was 
“One of the REA 
having the most dith 
culty is the New England and New York 


Mate area 


areas in which our 


cooperatives are 


Here our cooperatives have 
suffered from spite line and other oppe 


sition tactics too small ane 


They ate 
scattered to put m their own gene 
facility Their 


s net only the 


ation 
wholesale power cos 
highest in the country 
but it i going up in contrast to the 


Nation These 


untortunate post 


trend elsewhere in the 
Cooperatives are iv the 

tien of hay ng to buy thei wholesak 
power from power companies which are 


There 


competition 


ompeting with them at retail 


does not seem t be any 


between the wholesale power suppliers 
im this territory and, as a result power 
costs are the Nation. In 
urban centres of New 
England and New York State are suffer 


ing from the 


highest in the 


my opinion, the 


ill effects of this situation 
just as are the REA cooperatives, Pe 
haps it is not so 


Nevertheless 


the economic 


them 
1 real handicap to 


apparent to 
it is 
well-being of that section 


ot the country 


It can be seen that I was referrir 
to the 


wholesale cost of power to R 
financed cooperatives ar 1 not to the 


rural retail rates of their 
pliers \s it so happens, the Niagara 
Mohawk Corp does 


our bo 


power & i] 


not supply any of 
rowers with power, nor does it 
to my 


knowledge rural 


supply any 
distribution power system at wholesale 
I have no doubt that rural retail rates 
heen reduced in this area and that 

ean and may be reduced further 


Ne “ York 


enjoving 


Thousands of farmers 
and New 


electric 


in the 
England irea now 


service who 


prior to the im 
auguration of the REA program in that 


area had been unable to obtain electric 


} 


service al any taced 


cost or who had 


prohibitive connection and construction 


168 


LETTERS TO THE EDITOR 


charges and other inordinately 


high 
fact that 


‘ harges 


charges, bear witness to the 


retail power 


rates and have 


bern reduced The se reductions have in 


some imstances been 


made as part of 
1¢ opposition commercial 
sought to obstruct 
development. But 


reductions bear no re 


tactics of 
companies which 
cooperative power 
these retail rate 
lation to the subject matter of my 
address 
The facts 
my statement as correctly quoted above 
attached table 
194] 
1949 the average cost per kwhr 


purchased by Rh \ 


financed systems in this area as com 


which indisputably support 
hy me are shown in the 


which lists for each 


year from 


threu 
wholes power 


pare d with the United States as a whole 


ind shows the ymount of energy pur 


veal The table speaks 


txelf 


Claude R. Wickard 
Administrator 


Administration 


Average Cost Per Kwhr of Energy Purchased 
by REA-financed Systems at Wholesale from 
Private Power Company Suppliers 
(Year Ending June 30) 


New HMampshw 


1.24 
10.901 
ve 


3.191 543 


Notes 


Includes e!! orvete suppliers 
Figures under line represent Kwhr 
thousends 
Yeen 1949 43 44 46 47 48 
spece limitations E detor 


Durchesed 


omitted due t 


s Note he 
New 


cost of fuel 
Hampshire which is re 
1949 rates was 43.8¢ pet 
mpared with the U.S 
million Btu. It is 

that in spite of the 

in fuel cost, the rates 
New 


higher in 


The following chart compares the 
cost of fuel in New Hampshire with 


energy rates to Co-ops as sup | ed by 


Mr. Wickard.) 


ee 


FUEL COST NH 
VS 
CO-OP RATES 


Hydro vs Steam Power 


the Editer of Evectaica 

| noted with much 
Washington Comment” in the 
reicaAt, Worip on April 10 about 
the Nebraska electric power muddle 

I recently prepared the attached tabu 
lation that hydro 
Nebraska is not cheap as compared with 


Wor.o 


interest your 


Eve 


1950 


showing power in 
fuel generated power! 

If the 
interest on federal grants the difference 
monthly bills 
unfavorable to the hvdros 

W. R. MeGeachin 

Cont 
Central Electric & Gas Ce 
Lineoln Nebraska 


hydros were required to pay 


in rates and would be 


even more 


act Manager 


’ 

idence Electric Bille for 
teed Per Menth in Twenty 
Nebraska Towns 


10e@ Kwhe 


Ten Towns Served with Electric 
Supplied by the Nebraska Public 
Hydroelectric System 


Pnergy 
Power 


Average 5.208 $3.82 


Ten Towns Having Municipal Electric 
service i tQtQsing Ceal, Puel-OluUl or (ias 
Exctasivels for Eleetric Generation 


$2.64 


Average 
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now a NEW improvep “MK-40” 
iw ratincs ro 4000 AMPERES 


Profit by lower installation and maintenance costs ples improved 
electrical and thermal characteristics when you install these mod- 
ecn high capacity, group operated switches. Available in ratings 
upto 4006 amperes; 7.5 to 69-ky inclusive; for horizontal upright, 


vertical or underhung mountiag positions. For full information 


ask for Publication 4904-- Just out! 
oT : 
i ei | 


oe 


Blade fully teocked 
under meximum con- 
tec? pressure. 


High capacity "MK- Kee) O a 7 fat rey - 
40" for 23-kv, 4000- . ¥ i , * \ sous rn 
amperes. de F Tay ; Ba 


Foo ee td se ma a Get 


mPOEENET ' ie eieee - 


Here's why the "MK-40” is winning the acclaim of engineers 


NOW —a new arrangement of contact shoes devices. Blade is locked automatically 
permits uniform contact pressure anc 


increased thermal conductivity. Rolle! 


. . —greaseless, non-rusting ball bearings 
silver inlays at points of contact reduce NO Ww 

; : on all essential rotating parts. Threadless 
contact resistence and abrasion to a min- 


pipe fittings thruout operating mechan- 
ism facilitates rapid switch alignment. 
Adjustment remains permanent 


in fully opened or closed positions 


imum. Hard drawn copper current carry- 
ing parts are arranged in a straight line 
current path from terminal-to-terminal. 


—a powerful blade actuating mechan- 
ism, employing only three moving parts, 


WHEN YOU WANT THE BEST IN HIGH 
opens and closes the blade smoothly 
without stops, shunts, cranks or auxiliary VOLTAGE SWITCHES SPECIFY "MK-40”" 


Oe 


MAIN OFFICE AND FACTORY 400 Blodk, ult 


ele 





CASE sTUDY 


Costs with Nonporeil Turbine 
9 


cat 
annval Sevings in Turbine Lubrico 


Oil ino Midwest 35000 KW, 1g00 rem 


Typ bine oo 000 city... 2800 & ax 45¢ por gallon 
Ol System C151 @ 1437 Eee © Ot Eannat O 
o 938 & 1948 ot Tyrbine OX... 


ation... ! piste ¢ 
t of Lubrication © , 

een {Lubrication with Nonparet rer 

oe er Annual Saving 


ee 


en 


CASE stuby 


@ Lubricatin 
Oil on o large utility turbine g Costs with Nonporeil Turbine 


Turbine 80,000 
7 , KW 
Oil System Capacity... . Pee ~ 


Operation. Dec 1935 ® wile 
Gpak 1942 
Operation May |942 GB Jam. 1948 I atte 


Annual Sevings in Turbin 


i $503.93 « 
me vin on 
ee wal Saving... 12.4%) 


* Includes (1) cost of original fill — including 
, a a interest charges, (2) oil replacements, (4) oil 
“3 of Lubricatior vn NONPO . F treating or sweetening, (4) cleaning turbine 
§ Lubrication wi e° oil systems, (5) filter maintenance (where 
Cost o these items apply). 


Turbine lubrication costs CUT... 
up to 68% 


SrupiES have been made of typical utility company opera NON Wy ti 


tions to determine how much the price of turbine oil affects 


ws 
: \/Le in 
the cost of turbine operation. Three such studies are summar Th it j 


ized here. In each case, the price of the original fill of oil was 


38% to 55% Jess than that for Nonpareil. But in each case 
the total annual cost for lubrication, when all factors are con- 


sidered, shows a saving with Nonpareil lubrication for comparison with your present costs. 


You can find out how much Nonpareil will save on your Write Standard Oil Company (Indiana), 910 South Michi- 
lubricating costs Standard Oil Lubrication Engineers have gan Avenue, Chicago 80, Illinois, to secure the services of the 


facts and figures to help you determine costs of Nonpareil Engineer nearest you. 


STANDARD OIL COMPANY (INDIANA) , 





